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INTRODUCTION 

Jtist  as  our  cities  today  feel  that  they  conld  not  get  aloriR  without  the 
eomfoits,  conveiiionccs,  and  motive  power  supplied  by  electricity,  so 
our  agricultural  peor)lc  are  l)eginninp  to  feel  an  equal  need  for  this 
same  service.  Only  a  small  percentage  of  our  farms  today  have  elec- 
tricity but  tlic  proportion  desiring  it  is  many  times  greater.  The 
agricultural  industry  is  of  no  small  importance  to  the  welfare  of  this 
state  for  it  comprises  one-tenth  of  the  population,  one-fourth  of  the 
total  capital  invested  in  the  state  and  has  a  gross  income  of  well  over 
a  million  dollars  for  each  day  of  the  year. 

A  peace-time  revolution  has  been  taking  place  on  the  farms  within 
the  last  25  years.  Gratifying  progress  has  been  made  in  improving 
the  highways.  Mail  is  delivered  daily,  telephones  and  automobiles 
are  in  general  use.  isolation  has  been  banished,  and  the  farm  has  be- 
come a  part  of  a  larger  community.  There  still  remains  in  the  greater 
number  of  farm  homes  however,  the  need  of  overcoming  the  drudgery 
of  the  household,  as  well  as  the  rendering  of  quick  and  convenient 
power  to  the  manifold  tasks  that  must  be  done  about  the  farmstead. 
It  IS  to  these  tasks  that  electricity  will  bring  a  lasting  relief. 

It  is  to  the  accomplishment  of  this  end  that  the  Pennsylvania  Joint 
Committee  on  Rural  Electrification  is  directing  its  efforts.  The  Public 
Service  Commi.ssion  of  Pennsylvania  has  issued  General  Order  28  and 
imiform  rules  and  rate  .schedules  for  the  extension  of  service  have 
I'cen  filed  by  the  electric  light  an.l  power  companies.  This  bulletin  is 
issued  for  the  purpose  of  acquainting  those  desiring  electric  service 
with  its  advanfages  and  applications,  with  the  provisions  of  the 
(.eneral  Order  and  the  assistance  that  is  being  rendered  through  this 
Committee.  For  almost  a  year,  the  Committee  has  been  at  work 
lormulating  policies  and  procedures  that  would  make  the  practical 
application  of  General  Order  28  most  effective. 

The  Order  offers  the  fullest  opportunity  for  cooperation  and  fair 
dealing  on  the  part  of  rural  groups  and  the  electric  companies  serving 
them.  Wherever  such  a  spirit  prevails,  it  will  be  possible  to  extend 
service  under  conditions  that  will  be  mutually  satisfactory 


PART  I 
ELECTRIFICATION  OF  THE  FARM  PAYS 

Electricity  has  proven  to  be  the  most  convenient  and  dependable  as 

w^ll  ^  the  cheapest  servant  in  the  home.    It  has  served'^ttT  eo^^^^^^ 

satisfaction  and  economy  in  the  factory  as  an  aid  in  makinl  man ', 

abor  many  times  more  productive.     On  the  farm  whTch  is  both  a 

satTsfaTtf '""  "'  '"'  ^"•^"''*^  ^'''•'*-'*^  -»  ^^-even  gre  te^ 
satisfaction  as  a  conven  ence  and  as  an  niri  f^  i«k         .,/   ^  ^^^^ 

higher  quality  products  more  eeonomically    '        ''''"'  "'"  '"•"'"'=« 
Nearly  everybody  wants  electric  service  for  ifc  ««„       • 

only  those  who  have  had  it  appreciate  ilLtytair'aX',  T 
electric  ty  are  desicrnprl  Qn  fi.of  4i  ^  ^imrgos  for 

reduced  with  la';  r  ule  of  Lnt"  ZlT  "'  "'"''"*  '"^  ^-""^^ 
stalled  to  replace  hand  ^rk  t  7s  a  rrerr- '  ^  '^^  '^  '"- 
from  drudgery.  One  horse  pow  of  work  fo^Tn  "  w""'  "'"' 
will  cost  from  two  to  eight  events  depeZ  „/  n  the Tte  llZlaZ 
horse-power  is  equivalent  to  seven  man-power      CaTat  . 

seven  men  to  do  the  work  of  a  horse  for  six  clnts  pe^hour  »        "  ''' 

products,  thTn'ruri  ^eZ^tZZuLZ  ^'^  '"'"''"''"  "'  ''"«'•*•- 

Rural  electrification  in  ^Clval'T  atTetTeraK^  '"^*- 

development.     None  of  us  know  the  fuU  extent  oJ"^  "  "'" 
render.    Some  of  the  re<,i,H,  «»,♦.;!  *  *'  "^  ^'"^'•'^  '*  ^H 

search  work  are  give^  herf  as  an    fdlo  [h™  "J"""^^  «"'  *^^"  - 
electricity  will  do  what  [t  w^Il  1/      I     T  '^^'^  ""''^  ^  '^"^^  ^hat 
TKn  f^ii     •       •  "  *"'^*  *"<*  what  it  is  worth 

The  following  ,s  a  partial  list  of  the  iobs  that  »w  •  •.     •     , 
on  farms,  better  and  more  cheanlv  IhJ       *'»«*  f^ectncity  is  doing 

Only  the  general  uses  are  meSe'l  h!"  'Inr^u    '^  ''''''  '"^«"^- 
tions  are  in  operation  thruout  the    ou^^^^^^^^^  ^  ^^^  aPPli- 

can  tell  you  whether  special  uses  you  may  havJln  m  nT       T^'"^ 
profitable.  ^    *^*  '"  "'"d  can  be  made 


General  Farm  Uses 

Illumination— Yard  Lightine 

Pumping  Water 

Feed  Grinding 

Ensilage  Cutting 

Hay  Hoisting 

Fruit  Grading 


In  the  Dairy 

Milking  Machines 
Clippers 

Separators 
Churns 

Refrigeration 
Sterilizers 
Ventilation  by  fans 
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Poultry  House 

Lighting  to  increase  egg  produc- 
tion 
Incubator 
Brooder 
Heater 
Sorting  Eggs 


Farm  House 

Illumination 

Range 

Water  System 

Washing  Machine 

Irons  and  Ironer 

Vacuum  Cleaner 

Table  Appliances 

Refrigerator 

Radio 

Sewing  Machine 

This  list  gives  a  good  idea  of  the  more  common  applications  that 
are  being  made  on  the  farms  today. 


The  Electric  I/ine  brings  to  the  farm  inanklnd*s  most  useful  seryant 

Electricity. 

VALUE  OP  ELECTRICITY  FOR  LIGHTING 

Lighting  is  the  first  use  to  which  electricity  is  commonly  put  when 
it  becomes  available.  It  is  thought  of  chiefly  as  a  convenience  and 
not  measured  at  its  true  worth  based  upon  better  illumination,  labor 
saving  and  safety. 

Many  people  appear  to  think  that  electricity  is  only  worth  $1.00  to 
$2.00  per  month.  Before  accepting  this  as  a  fact,  consider  the  labor 
of  cleaning  and  filling  the  lamps  and  lanterns,  some  of  them  every 
day,  others  possibly  once  a  week,  the  cost  of  the  fuel  burned  and  the 
chimneys  that  have  to  be  replaced  and  the  wicks  burned  out.  Is  it 
not  time  to  consider  that  labor  on  the  farm,  even  if  done  by  the 
family,  has  a  real  money  value  t 

Equally  important  is  the  increased  efficiency  with  which  the  work 
about  the  house  and  the  farm  can  be  done  with  good  lighting.    Picture 
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one  man  groping  his  way  through  the  shadows  cast  by  a  lantern  which 
requires  the  use  of  one  hand,  leaving  the  other  free  for  Trk  Ld  ask 
how  he  can  hope  to  win  in  the  race  of  economical  production  of 
IVl't  Fu"^""'}' r\^^^  °^^^  ^^^  ^^«  *h«  advantage  of  gSSgJJ 
T^ie^it^^^^^  for  work.    For  about  six  months  of  thTyeafa 

large  share  of  the  morning  and  evening  work  is  done  bv  artificial 
light,  particularly  on  dairy  farms.    Would  it  be  f idr  to  aiumrtha 
one  hour  a  day  might  be  saved  in  the  time  required  to  do  th^  iTrninff 
aiid  evening  work  with  adequate  illumination?     Many  farmers  saf 

wllLh  atTsc  ne't  '  ^^*^^^«r"^  would  mean  thirty  ho^urf^rmontJ 
which  at  25c  per  hour  would  amount  to  $7.50  worth  of  labor  saved 

fires  ''onrTi  *^^*  ^^^^^  ^""^  ^^^.*''"'  *^^^^  "^*  ^^"^^^  many  more 
fires.     Only  the  unceasing  care  and  diligence  of  the  farm  familv  in 

observing  every  precaution  have  prevented  many  fire  losses      ThiS 

tJjt  rSre  In  ?hTnnf  ?  ^'''  satisfaction  to  many  who  recognize 
property  ^^""^  "^"^"^  ^'^"'  ^^^  destruction  of  their 

^    Electric  lighting  is  much  more  valuable  where  the  wiring  svstpm 
Where  lights  will  be  needed  for  the  many  tasks  to  be  done      Due 

The  avera^^^^^^^  'Tu'    ^''  '^''  '^'^  ^^  «^«  ^^^^'^^  ^^^ms, 

EliECTRICITY  ON  THE  DAIRY  FARM 

fiff^If"?"?-^  finds  many  uses  in  the  dairy,  because  it  is  particularly 
fit  ed  to  drive  equipment  used  in  milk  handling     In  the  shreS/ 

The  production  of  milk  to  meet  the  present  exacting  standards 

necessary  for  city  use  requires  extreme  care.     Here  electr.-city  goe^ 

ilsTn^i  If'T.'  '^'T''  ^'V^'  '""'^'"^'  sterilizes  the  d"    yMT 

ottr  agente  "       ""''  ''''"P'^  '^"^  ™°^«  ^'^''^^""y  thL  can 

A  stable  must  be  kept  clean,  light  and  well-ventilated  if  the  cattip 
are  to  give  the  highest  production.  Ventilation  of  daj?y  bams  par! 
ticularly  for  the  Pennsylvania  bank  barn,  is  attracting  more  aid 
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Poultry  House 

Lighting  to  increase  egg  produc- 
tion 
Incubator 
Brooder 
Heater 
Sorting  Eggs 


Farm  House 

Illumination 

Range 

Water  System 

Washing  Machine 

Irons  and  Ironer 

Vacuum  Cleaner 

Table  Appliances 

Refrigerator 

Radio 

Sewing  Machine 

This  list  jxivos  a  good  idea  of  the  more  common  applications  that 
are  being  made  on  the  farms  today. 


The  Electric  I/ine  brings  to  the  farm  mankind^s  most  useful  servant — 

Electricity. 

VATiUE  OF  ELECTUIOITV  FOR  LIGHTING 

Lighting  is  the  first  use  to  which  electricity  is  commonly  put  when 
it  becomes  available.  It  is  thought  of  chiefly  as  a  convenience  and 
not  measured  at  its  true  worth  based  upon  better  illumination,  labor 
saving  and  safety. 

Many  people  appear  to  think  that  electricity  is  only  worth  $1.00  to 
$2.00  per  month.  Before  accepting  this  as  a  fact,  consider  the  labor 
of  cleaning  and  filling  the  lamps  and  lanterns,  some  of  them  every 
day,  others  possibly  once  a  week,  the  cost  of  the  fuel  burned  and  the 
chimneys  that  have  to  be  replaced  and  the  wicks  burned  out.  Is  it 
not  time  to  consider  that  labor  on  the  farm,  even  if  done  by  the 
family,  has  a  real  money  value  ? 

Equally  important  is  the  increased  efficiency  with  which  the  work 
about  the  house  and  the  farm  can  be  done  with  good  lighting.    Picture 
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one  man  groping  his  way  through  the  shadows  cast  by  ai  lantern  which 
requires  the  use  of  one  hand,  leaving  the  other  free  for  work  and  ask 
how  he  can  hope  to  win  in  the  race  of  economical  production  of 

wifh  Ln^'^'i' ^^^*^'  ^^^  ^^^  ^^«  ^^e  advantage  of  good  SgS 
with  both  hands  free  for  work.  For  about  six  months  of  the  yeir  a 
arge  share  of  the  morning  and  evening  work  is  done  bv  arScia? 
light  particularly  on  dairy  farms.  Wo?ld  it  be  fair  to  aLme  tha 
one  hour  a  day  might  be  saved  in  the  time  required  to  do  thTmorning 
and  evening  work  with  adequate  illumination?  Many  farmers  Jaf 
this  IS  true  Such  a  labor  saving  would  mean  thirty  hoursTr  month 
which  at  25c  per  hour  would  amount  to  $7.50  worth  of  lalir  savTd 

fires  ''onTv  Ti  ^^^*  ^^^^'  ^"^  ^^",*''"'  ^^^^  '^^^  ^^"^^^  many  more 
fires.  Only  the  unceasing  care  and  diligence  of  the  farm  familv  in 
observing  every  precaution  have  prevented  many  fire  losses      Th 

fhu\  SrSiri"'"''^-^  "^'"^"^'^^^  ^^  '''^'^''''y^  '^^  '-^Sdi  Sal  safety 
ttat  rZt  ?hT"^  ^  ^'"'  satisfaction  to  many  who  recognize 
property  ^"  ^^  '''"^"^  ^"^"'  ^^'^  destruction  of  their 

^    Electric  lighting  is  much  more  valuable  where  the  wirincr  svstem 

sES '"""'"-" -™--^^^^^^^^ 

ELECTBICITV  ON  THE  DAIRY  FARM 

Electricity  finds  many  uses  in  the  dairy,  because  it  is  particularly 
fitted  to  dnve  equipment  used  in  milk  handling.     In  the  shrcddin J 

fZ"t7J:iiTr^.1.^'''^'  "'«  "«"d'i»^  and  cooling  ofmUr  hu  Jf: 
mg  separating,  furnishing  running  water,  and  even  in  the  care  of  tlw. 
cattle.  It  plays  an  important  part.  "'® 

The  production  of  milk  to  meet  the  present  exacting  standards 

loZZr  u"y''^.r  '"'"''r'  ''''''''''  ''"«•  "«"•«  eleciicTty  go  s 
sUs    ami  inl'  T^'  ^^''Tr''  ''*'"'.*''"  """^'"^'  ^t^"!''^^^  *''«  dairy  uten- 

A  stable  must  be  kept  clean,  light  and  well-ventilated  if  the  cattle 
are  to  give  the  highest  production.  Ventilation  of  dairy  barns  par- 
ticularly for  the  Pennsylvania  bank  barn,  is  attracting  more  and 
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more  attention  as  it  is  realized  that  fresli  air  is  just  as  important  to 
the  health  of  a  cow  as  good  drinking  water.  Electric  lights  materially 
reduce  the  time  required  for  the  early  morning  and  evening  milking, 
feeding  and  other  chores  and  result  in  a  cleaner  better  product. 

Milk  Cooling:  Many  farmers  are  using  electric  refrigerating 
equipment  to  cool  their  milk,  the  first  cost  of  which  is  less  than  that 
of  an  ice  house  and  its  equipment.    The  operating  expenses  of  this 


Cooling  Milk  Brings  Higher  Price 


equipment  amount  to  no  more  than  the  expense  of  cutting  ice  and 
filling  the  ice  house  each  year.  Some  instances  are  noted  where  farm- 
ers using  electric  milk-cooling  outfits  state  that  if  ice  were  delivered 
free  of  charge  at  the  milk  house  door,  they  would  not  take  the  trouble 
to  wash  it  and  place  it  in  the  cooling  tanks  for  the  trifling  cost  of  elec- 
tricity to  operate  the  refrigerator. 
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CURRENT  CONSUMPTION  OP  DAIRY  REFRIGERATORS 

I— Milk  Cooling  and  Storing  Refrigerators 


Installation 


Average 

Kilowatt 

hours  per 

month 


Case  1 

Case  2 

*Case  3 

Case  4 


50 


500 
300** 


Kilowatt 

hours  per 

month  per 

100  qts.  milk 


62.5 

75.0 
60.0 

no.o** 


Storage 
Capacity 


Insulation  of  Storage 
Tank 


4'  X  4'  X  8' 

3'  X  6'  X  30" 
6'  X  6'  X  r 
160  qts.  Max. 


3   Layers  of  Celotex 
and  2"  air  space. 
4"  ground  cork 
4"  cork  board 
6"  concrete  and  2"  or 
3"  corkboard. 


II— Milk  Storage  Refrigerators 


Farm 

No. 


1 

2 
3 


Quarts 
Stored 


300 
300 
300 


Kilowatt     hours  per  30  day  period 


Maximum 


Average  for  8  months 


226 
164 
175 


Extent  of  Record 


96.5 
112 
148 


April  to  December  1926 
August  1925  to  Dec.  1926 
April  to  December  1926 


inH  w"JJ'r^  ^7%  •**•■  ^^""^^ ''  A  limited  test  conducted  in  Minnesota 
iut  frp  .l"^"  n"*  T"u^-  "V"l'  '^  production  when  indoor  drinking 
cups  are  used.  On  the  basis  of  this  test  a  15  per  cent,  yearly  increase 
in  milk  production  is  indicated.  Studies  on  this  same^subjec  by  ?he 
Lw-„  ^^'*"'"l  ""^  Agriculture  conducted  in  eastern  Maryland 
nr^h«hi  ^P*'".  *'«'»*•  '"""-ease  m  milk  production.  This  variation  is 
Sot  ft  f,".'Hn  »  large  measure  to  the  differences  in  climatic  cond" 
fnZ:  io  .*  "^"^if^""*  "'  *•*  ''•'**•*«'■  tJ'ese  increases  were  not  due 

^r  Zl^  ""'•'''•    ^^"y  authorities  on  the  subject  consider  warm 

nLlllpil  f  P"™*''^  ""Tt'  '^  ^^'^  '«  t'""^'  a'^  i°door  tank  filled  by 
a  small  electric  pump  will  be  very  productive. 

Milking  Machines:  In  a  recent  survey  conducted  by  one  of  the 
agricultural  magazines  in  which  over  a  thousand  farmers  were  asked 
their  experience  with  milking  machines,  all  but  a  very  few  said  that 


8 


Rural  Electrification  In  Pennsylvania 


more  attention  as  it  is  realized  tliat  fresli  air  is  just  as  important  to 
the  health  of  a  cow  as  good  drinking  water.  Electric  lights  materially 
reduce  the  time  required  for  the  early  morning  and  evening  milking, 
feeding  and  other  chores  and  result  in  a  cleaner  better  product. 

Milk  Cooling:  Many  farmers  are  using  electric  refrigerating 
equipment  to  cool  their  milk,  the  first  cost  of  which  is  less  than  that 
of  an  ice  house  and  its  equipment.     The  operating  expenses  of  this 


Cooling  Milk  Brings  Higher  Trice 


equipment  amount  to  no  more  than  the  expense  of  cutting  ice  and 
filling  the  ice  house  each  year.  Some  instances  are  noted  where  farm- 
ers using  electric  milk-cooling  outfits  state  that  if  ice  were  delivered 
free  of  charge  at  the  milk  house  door,  they  would  not  take  the  trouble 
to  wash  it  and  place  it  in  the  cooling  tanks  for  the  trifling  cost  of  elec- 
tricity to  operate  the  refrigerator. 
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CURRENT  CONSUMPTION  OF  DAIRY  REFRIGERATORS 

I— Milk  Cooling  and  Storing  Refrigerators 


Installation 


Case  1 

Case  2 

*Casc  3 

Case  4 


Average 

Kilowatt 

hours  per 

month 


Kilowatt 

hours  per 

month  per 

100  qts.  milk 


50 


500 
300  ♦♦ 


62.5 

75.0 
60.0 
IIO.O** 


Storap:e 
Capacity 


Insulation  of  Storage 
Tank 


4'x4'x8' 

3'  X  6'  X  30" 
6'  X  6'  X  V 
160  qts.  Max. 


3   Layers  of  Celotex 
and  2"  air  space. 
4"  ground  cork 
4"  cork  board 
6"  concrete  and  2"  or 
y  corkboard. 


II— Milk  Storage  Refrigerators 


Farm 
No. 

Quarts 
Stored 

1 

2 
3 

300 
300 
300 

Kilowatt     hours  per  30  day  period 


Maximum 


Average  for  8  months 


226 
164 
175 


Extent  of  Record 


96.5 
112 
148 


April  to  December  1926 
August  1925  to  Dec.  1926 
April  to  December  1926 


Retnon  nt^i  *f  ?"./T  /*''.  '^"""^'  ^P«^t  «^  the  Conunittee  on 
Kelation  of  Electricity  to  Agriculture. 

,-ni!!l'r'''"^  ^?®^  ^**'"  ^""^^  '•  ^  ''™'t«d  test  conducted  in  Minnesota 
indicates  a  marked  increase  m  milk  production  when  indoor  drinking 
cups  are  used.  On  the  basis  of  this  test  a  15  per  cent,  yearly  increLsf 
m  milk  production  is  indicated.  Studies  on  this  same'^ubjL  bvTle 
?hnw  ^,^P"'-*'"«"t  of  Agriculture  conducted  in  eastern  Var/land 
nrnLhi  ^P^^^'^^t   increase  m  milk  production.     This  variation  is 

H^Z  ff  ^"^-n  *  ^''^^.  '"^^'"''^  to  the  differences  in  climatic  condi- 
tions. It  is  still  a  question  as  to  whether  these  increases  were  not  due 
to  the  warm  water.  Many  authorities  on  the  subject  consider  warm 
water  as  the  primary  cause;  if  this  is  true,  an  indoor  tank  filleTby 
a  small  electric  pump  will  be  very  productive. 

Milking  Machines :  In  a  recent  survey  conducted  by  one  of  the 
agricultural  magazines  in  which  over  a  thousand  farmers  were  asked 
their  experience  with  milking  machines,  all  but  a  very  few  said  that 
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the  machines  agreed  with  their  cows,  and  enabled  them  to  get  as 
large  a  production  as  when  milked  by  hand.  A  big  saving  in  time 
was  reported,  some  stating  that  the  machines  save  the  expense  of  one 
man,  and  others  that  on  the  basis  of  time  to  get  the  work  done  with 
the  same  help,  the  machines  enabled  them  to  finish  in  much  less  time. 
For  the  most  part,  these  1,000  farmers  had  used  milking  machines 
for  more  than  two  years.  The  herds  varied  in  size,  as  did  the  number 
of  hands  employed  but  the  usual  report  was  about  25  cows  and  one 
or  two  men. 

Current  Consumption  of  Milking  Machines:  The  average  cur- 
rent used  by  portable  machines  in  a  number  of  cases  in  two  states  was 
12.8  K.  W.  H.  per  month  per  ten  cows  milked.  At  ten  cents  per  K. 
W.  H.  this  amounts  to  12.8c  per  cow  per  month ;  at  five  cents  per  K. 
W.  II.  the  cost  is  6.4c  per  cow  per  month.  A  test  on  pipe  line  machines 
conducted  in  eleven  states  showed  a  use  of  31.1  K,  W.  H.  per  month 
per  ten  cows  milked. 

Other  electrical  dairy  appliances  which  can  be  driven  electrically 
are  separators,  churns,  ventilator  fans,  clippers,  milk  coolers,  water 
pumps,  sterilizers,  bottle  washers,  ensilage  cutters  and  feed  grinders. 

INCREASING  EGG  PRODUCTION 

Egg  production  usually  declines  in  winter.  Hens  go  to  roost  at 
twilight  and  consequently  in  winter  they  have  less  exercise,  consume 

ELECTRIC  lilGHTING   FOR  EGG  PRODUCTION 
Data  Taken  October  1,  1025  to  April  1,   1026 


• 

Kilowatt 

Cost  of 

Number 

Num- 

Value 

hours  of 

I'^ccd  & 

Cost 

Addi- 

of 

ber  of 

of 

Electricity 

Electri- 

of  • 

tional 

birds 

Eggs 

Eggs 

used    in    6 
months 

city 

Feed 

Returns 

1.  Best  Pullets 
with  lights 

1 
112 

11807 

$345.37 

55 

$135.24 

$35.17 

Best  Pullets 

without 

lights 

115 

10617 

298.79 

• 

123  83 

2.  Less  mature 

Pullets  with 

lights 

114 

10979 

315.86 

51 

132.40 

49  89 

Less  Mature 

Pullets  with- 

• 

out    lights 

115 

9064 

255.33 

121.76 

j 
i 

3.  Yearling 

liens     with 

lights 

197 

5213 

152.51 

108 

191.72 

32.32 

Yearling 

• 

Hens   with- 

out   lights 

199 

4798 

117.24 

188.77 
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«^^  ?    T^  1?^  fewer  eg^.    Artificial  lighting  of  the  poultry  house 
m  winter  lengthens  the  hen's  day ;  she  therefore  scratches  about  more 
consumes  more  food,  and  lays  more  eggs  during  this  season. 

A  great  many  careful  tests  conducted  both  with  selected  flocks  and 
under  more  ordinary  conditions,  have  shown  that  the  additional  value 
^.«olL^fP  obtained  m  winter  when  prices  are  liigh  has  been  enough 
ercatcr  than  tlie  cost  of  the  ligliting  and  the  additional  food  consumed 
to  return  a  good  profit. 

t.fu***'^'!^''*?^  }7  the  National  Committee  on  the  Relation  of  Elec- 
fi«f„n  V  ;*:?"<'"'t"''e  shows  there  are  good  returns  realized  by  arti- 
ficially lighting  the  poultry  house. 

For  egg  production  the  general  illumination  of  the  entire  poultry 

are  iVrtheT/'"*-^  '\  illumination  on  the  floor.  If  the  perches 
are  dark  the  birds  will  not  come  down  to  feed,  and  if  onlv  a  small 
area^of  the  floor  is  lighted  they  will  crowd  together  wiiwn  the  lighted 

There  is  no  objection  to  turning  the  lights  on  suddenly  but  if  thev 

rrknTssIhe"  Wrdffl"\'f  t""'  i^"'^'^  '^  plungedTn"to  unexpect:^ 
darkness,  the  birds  fly  about,  knock  one  another  off  the  perches,  and 


Perches  Not  Ughted — Bad 


Good  Illumination 


tTextin^iirthf  ?  v.;  "T^  n  "^  arrangement  should  be  provided 
uJ^  v^f.  *  M^  l'^^*l  gradually  to  simulate  the  effect  of  natural 
approach  of  twilight.    A  satisfactory  method  of  dimming  is  secured 

turned  off '7t.^  T"  i'T'-  ^°^*^  ^^'^^^l  "SJ'""^'  whiJh  caTbe 
i  Lnn  Jf  •  *'^«.,'*«/''^«i  t™e.  and  leaving  on  a  10  or  15  watt  lamp  on 
«Syf.  ?'"",!*  ^'''*  f  °  additional  10  or  15  minutes.  A  number  of 
sSject  ^^  ^^  prepared  special  bulletins  covering  this 

A  simple  device  to  keep  the  drinking  water  in  the  hen  house  from 
freezing  overnight  may  be  constructed  by  soldering  a  tin  can  over^ 
hole  in  the  bottom  of  the  water  container  and  placing  a  15  wJtt  lamn 
inside  the  can.    The  lamp  is  left  burning  all  n%ht  in  severrweath"? 
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the  machines  a^^eed  with  their  cows,  and  enabled  them  to  get  as 
large  a  production  as  when  milked  by  liand.  A  big  saving  in  time 
was  reported,  some  stating  that  the  machines  save  the  expense  of  one 
man,  and  others  that  on  the  basis  of  time  to  get  the  work  done  with 
the  same  help^  the  machines  enabled  them  to  finish  in  much  less  time. 
For  the  most  part,  these  1,000  farm.ers  had  used  milking  machines 
for  more  ilinn  two  years.  The  herds  varied  in  size,  as  did  the  number 
of  hands  employed  but  the  usual  report  was  about  25  cows  and  one 
or  two  men. 

Current  Consumption  of  Milking  Machines:  The  average  cur- 
rent used  by  portable  macliines  in  a  number  of  cases  in  two  states  was 
12.8  K.  W.  H.  per  month  per  ten  cows  milked.  At  ten  cents  per  K. 
W.  H.  this  amounts  to  12.8c  per  cow  per  month ;  at  five  cents  per  K. 
W.  II.  the  cost  is  6.4c  per  cow  per  month.  A  test  on  pipe  line  machines 
conducted  in  eleven  states  showed  a  use  of  31.1  K.  W.  H.  per  month 
per  ten  cows  milked. 

Other  electrical  dairy  appliances  which  can  be  driven  electrically 
are  separators,  churns,  ventilator  fans,  clippers,  milk  coolers,  water 
pumps,  sterilizers,  bottle  washers,  ensilage  cutters  and  feed  grinders. 

INCHKASING  EGG  PRODUCTION 

Egg  production  usually  declines  in  winter.  Hens  go  to  roost  at 
twilight  and  consequently  in  winter  they  have  less  exercise,  consume 

ELECTRIC  lilGIITING   FOR  EGG  PRODUCTION 
Data  Taken  October  I,   1025  to  April  1,   1026 


Number 
of 
birds 

Num- 
ber of 

Eggs 

\'alue 
of 

Eggs 

Kilowatt 

hours  of 

l'2Iectririty 

used    in    6 

months 

Cost  of 

VVQ(\  & 

Electri- 
city 

Cost 
of   ■ 
Feed 

Addi- 

tional 

Returns 

1.  Best  Pullets 
with  lights 
Best  Pullets 
without 

112 

11807 

$345.37 

55 

$135.24 

$35.17 

lights 
2.  Less  mature 
Pullets  with 

115 

10617 

298.79 

123.83 

lights 

Less  Mature 

Pullets  with- 

114 

10979 

315.86 

51 

132.40 

49.89 

out     lights 
3.  Yearling 
Hens     with 

115 

9064 

255.33 

• 

121.76 

lights 
Yearling 
Hens    with- 

197 

5213 

152.51 

108 

191.72 

32.32 

out    lights 

199 

4798 

117.24 

188.77 
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less  food  and  lay  fewer  eggs.    Artificial  lighting  of  the  poultry  house 
m  wmter  lengthens  the  hen's  day ;  she  therefore  scratched  abou^  more 
consumes  more  food,  and  lays  more  eggs  during  this  season 

A  great  many  careful  tests  conducted  both  with  selected  flocks  and 
under  more  ordinary  conditions,  have  shown  that  the  additional  value 
ot  the  eggs  obtained  in  winter  wlien  prices  are  liigh  has  been  enouch 

^:^:^T^z&.  *'°  "^""'"^' ""'  "'^  "'^''^  food  Voi=s 

trSt?*?^!"''*'''  y  the  National  Committee  on  the  Relation  ot  Elec- 
tricity to  Agricu  ture  shows  there  are  good  returns  realized  by  arti- 
ficially lighting  the  poultry  house.  ^ 

hl!I-^^^  production  the  general  illumination  of  the  entire  poultry 
house  is  as  important  as  the  illumination  on  the  floor     If  the  nercE 
are  dark  the  birds  will  not  come  down  to  feed,  and  if  only  rsmal 
area^of  the  floor  is  lighted  they  will  crowd  together  within  the  lighted 

nr  J'j?.rt?i  "V''*'^^^''"',  *"  *"r'"^  "•«  ''S'»t«  <"!  suddenly  but  if  they 

rrkness  thebir^f^\n^*''^^''•^'^  '^  I'»""^«'i  into\nexpectS 
darkness,  the  birds  fly  about,  knock  one  another  off  the  perches,  and 


Perches  Not  Lighted — Bad 


Oood  Illumhmtion 


tTexfinT,  r/h  ?T;  "'r  T''  arrangement  .should  be  provided 
annrn»^r  ?♦  M^  \'?^^.  gradually  to  simulate  the  effect  of  natural 
approach  of  twilight.     A  satisfactory  method  of  dimming  is  secured 

turnedoff'aTth..''"  f^*  ^°^*^  ^'""''^^  "^'»«'»^'  which  can  be 
turned  off  at  the  desired  time,  and  leaving  on  a  10  or  15  watt  lamp  on 

subject  ^^^^  prepared  special  bulletins  covering  this 

fr„^,f™P^^  '^''^'f  ^'^  ^^^P  ^^^  drinking  water  in  the  hen  house  from 
freezing  overnight  may  be  constructed  by  soldering  a  tin  can  oveH 
hole  in  the  bottom  of  the  water  container  and  placing  a  15-watt Tmn 
inside  the  can.    The  lamp  is  left  burning  all  n^t  ?n  severrweath'r 
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KLKCTUIC  COOKING 

The  electric  range  is  taking  its  logical  place  in  the  list  of  modern 
farm  conveniences  with  the  electric  light,  the  vacuum  cleaner,  the 
washing  machine  and  others. 

The  reasons  underlying  the  success  of  electric  cooking  are  many. 
To  begin  with,  it  is  by  far  the  most  convenient  method  of  preparing 
food.  A  turn  of  the  switch  starts  the  heat.  There  is  no  fire  to  build, 
nothing  to  be  lighted  with  a  match,  no  fuel  to  carry.  The  operation 
is  as  simple  as  turning  on  an  electric  light.  The  possibilities  for  auto- 
matic control  add  much  to  its  convenience.  The  meal  can  be  placed 
in  the  oven  and  without  further  attention,  its  cooking  will  be  started 
and  stopped  by  the  automatic  control,  with  greater  freedom  from  the 
kitchen  as  a  result.  The  cleanliness  of  electric  heat  commends  it 
strongly  to  the  housewife.  It  produces  no  smoke  or  soot  and  con- 
sequently does  not  deposit  dirt  on  kitchen  walls. 


—Courtesy  Lloyd  Fruit  Firm,  Luzerne  County 

Electric  Kniigc  in  Kitchen 

Because  the  heat  storage  principle  is  used  with  this  kind  of  cooking, 
shrinkage  of  foods  is  greatly  reduced.  In  addition,  a  kitchen  free 
from  gases  and  fumes,  created  by  fuel  stoves  is  a  healthier,  safer 
kitchen  for  everyone.  There  is  no  open  flame,  no  oxygen  is  taken 
from  the  air,  and  no  gases  can  be  given  off.  The  avera  <e  family  will 
use  from  80  to  150  K.W.II.  per  month  for  cooking.  A  safe  figure 
to  use  in  estimating  consumption  is  0.8  to  1.2  K.W.H.  per  day  per 
person. 
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COST  OP  KLIOOTllIO  COOKING 


The  following  results  show  the  typical  average  monthly  bills  at 
various  electric  rates  for  a  full  automatic  electric  range : 


Farm 

Average  monthly  cost  in  dollars  and 
cents  at  various  rates  per  kilowatt- 
hour 

Average    number    of 
people    in    the    family 
over    a    period    of    6 
months 

3  c.  /  KWH 

4  c.  /  KWH 

^ 

No.  1 
2 
3 
4 
5 
6 

$3.75 
5.55 
4.89 
5.61 
6.84 
7.05 

$5.00 
9.25 
6.52 
7.48 
9.12 
9.40 

4 
• 

4 
Varied 

6 
10 

A  combination  coal  and  electric  range  is  available  to  meet  the  de- 
mands for  kitchens  where  no  provision  other  than  a  stove  has  been 
made  for  heating.  In  it  are  combined  all  the  advantages  of  automatic 
electric  cookery  with  a  small  coal  stove  for  heating  and  for  keeping 
a  supply  of  hot  water  available. 


Electric  Rcfri|?efator  in  Kitchen  Saves  Mnny  Steps 
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KLI^IOTUIC  COOKING 

The  electric  range  is  taking  its  logical  place  in  the  list  of  modern 
farm  conveniences  with  the  electric  light,  the  vacuum  cleaner,  the 
washing  machine  and  others. 

The  reasons  underlying  the  success  of  electric  cooking  are  many. 
To  begin  with,  it  is  by  far  the  most  convenient  method  of  preparing 
food.  A  turn  of  the  switch  starts  the  heat.  There  is  no  fire  to  build, 
nothing  to  be  lighted  with  a  match,  no  fuel  to  carry.  The  operation 
is  as  simple  as  turning  on  an  electric  light.  The  possibilities  for  auto- 
matic control  add  much  to  its  convenience.  The  meal  can  be  placed 
in  the  oven  and  without  further  attention,  its  cooking  will  be  started 
and  stopped  by  the  automatic  control,  with  greater  freedom  from  the 
kitchen  as  a  result.  The  cleanliness  of  electric  heat  commends  it 
strongly  to  the  housewife.  It  produces  no  smoke  or  soot  and  con- 
sequently does  not  deposit  dirt  on  kitchen  walls. 


.•-- i-*'.  i«'  J? 


^. 


\ 


E  !■» 


\ 


■   «  *.y    ,*:.»>,, 


—Courtesy  Lloyd  Fruit  Farm,  Luzerne  County 

Electric  K»ii^c  In  Kitchen 

Because  the  heat  storage  princi])le  is  used  with  this  kind  of  cooking, 
shrinkage  of  foods  is  greatly  reduced.  In  addition,  a  kitchen  free 
from  gases  and  fumes,  created  by  fuel  stoves  is  a  healthier,  safer 
kitchen  for  everyone.  There  is  no  open  flame,  no  oxygen  is  taken 
from  the  air,  and  no  gases  can  be  given  off.  The  average  family  will 
use  from  80  to  150  K.W.II.  per  month  for  cooking.  A  safe  figure 
to  use  in  estimating  consumption  is  0.8  to  1.2  K.W.H.  per  day  per 
l)erson. 


INTENTIONAL  2ND  EXPOSURE 
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CX)ST  OF  KLKOTIIIC  COOKING 


The  following  results  show  the  typical  average  monthly  bills  at 
Tarious  electric  rates  for  a  full  automatic  electric  range : 


Farm 

Average  monthly  cost  in  dollars  and 
cents  at  various  rates  per  kilowatt- 
hour 

Average    number    of 
people    in    the    family 
over    a     period     of     6 
months 

3  c.  /  KWH 

4  c.  /  KWH 

No.  I 
2 

3 
4 
5 
6 

$3.75 
5.55 
4.89 
5.61 
6.84 
7.05 

$5.00 
9.25 
6.52 
7.48 
9.12 
9.40 

4 
6 
4 

Varied 
6 
10 

A  combination  coal  and  electric  range  is  available  to  meet  the  de- 
mands for  kitchens  where  no  provision  other  than  a  stove  has  been 
made  for  heating:.  In  it  are  combined  all  the  advantages  of  automatic 
electric  cookery  with  a  small  coal  stove  for  heating  and  for  keeping 
a  suppl}'^  of  hot  water  available. 


Electric  RerriK<*i'n<<>i*  in  Kikiieu  Saves  Many  Steps 
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ELECTRICITY  ON  FARMS  IN  PENNSYLVANIA 

FliOri)  MERKEIi  FARM 

The  Farm:  Lying  at  the  foothills  of  the  Blue  Mountains,  a  half  a 
SoydTerkel  ""  ^'■^'  ''^"°^^*^«"'«'  ^«  *  ^^  acre  farm  owned  by 
iJnY"^  ^'"■"  l^  «PC''ated  with  two  horses  and  a  farm  tractor.    The 

niid  blower.     This  c(iui))n.cnt  is  used  but  a  few  days  in  the  year 
»T*'"ll"*'P  °^  ^'''^  !'""'<"•  '«  furnished  by  electricity  ^ 


Elcclrlc  Milking  Machine. 

All  of  the  out-buildings  are  wired  for  electric  service  as  follows  • 

MUlThore"  ''""  •    •  •  2  "'.<*'        B«r"  %hting 7  lights 

iw-im  iiuuse   . .      ^  Chicken  house   9      " 

Farm  yard  lighting  ...   1      •'  p„mp  y,^^  J      .. 

^oiJ  ti™e  switch  is  used  in  the  poultry  house  to  turn  on  the  lirfits 
early  ,„  the  morning,  with  the  result  that  the  egg  production  is  in! 
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creased  by  an  appreciable  amouiit.    Mr.  Merkel  considers  this  a  good 
investment. 

The  House:  Mr.  Merkel's  home,  as  equipped,  should  be  a  delight 
to  any  farmer's  wife,  and  yet  it»is  economical  enough  to  be  within  the 
means  of  the  average  farmer.  It  contains  nine  rooms,  completely 
wired  for  light.  An  electric  range  is  installed  in  the  kitchen  while 
the  other  appliances  used  in  the  home  are  an  iron,  washing  machine 
and  vacuum  cleaner. 

Water  Supply:  Water  for  the  house  is  pumped  from  a  fresh 
water  spring  by  means  of  a  shallow  well  automatic  pump,  operated 
by  a  14  H.  P.  motor.  The  water  supply  for  the  barn  and  milk  house 
is  supplied  from  a  spring  located  at  some  distance  from  the  farm 
buildings. 

The  Milking  Machine:  The  milking  machine  is  a  four  cow  outfit 
which  has  been  in  service  between  12  and  14  years,  and  is  giving  com- 
plete satisfaction. 


Klectrlc  Power  in  the  Pc«l  Room 

The  Feed  House:  The  feed  house  is  located  next  to  and  against 
the  barn,  between  the  cow  stable  and  the  chicken  houses. 

A  one  horse-power  motor  located  in  the  feed  house  is  belted  to  a 
line  shaft,  and  operates  the  following  equipment: 

1.  A  power  or  hand  type  bone-cutter  which  requires  the  full  one 

horse-power. 

2.  A  small  power  or  hand  type  feed-grinder  requiring  about  V^ 
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ELECTRICITY  ON  FARMS  IN  PENNSYLVANIA 

FliOVl>  MKRKEIi  FARM 

mir^nS^I^T'lr''^'"^  ^*,*>"  ^^f ""?  "^  "'<'  ^'"«  Mountains,  a  half  a 

Soyd  Merkel      ^  ^''^'  ^  *'""''^'^^"'«'  '«  ^  »»  acre  farm  owned  by 

This  farm  is  operated  witli  two  liorses  and  a  farm  tractor.     The 

and  blowci.     J  his  equipment  is  used  but  a  few  days  in  the  year 
^T^"ll"*'f  "'  "'^  ''"^^«'"  '«  f""'i«l'<'(l  by  eh'ctricity 


Eleclric  Milking  Miicliiiic. 

All  of  the  out-buildings  are  wired  for  electric  service  as  follows- 
Farm  repair  shop  ....   2  liprl,ts        Barn  lighting 7  lights 


Milk  house   2 

Farm  yard  lighting  . .  .   1 


n 
(( 


Chicken  house   9       *< 

Pump  house  1      << 


A  time  switch  is  used  in  the  poultry  house  to  turn  on  the  lights 
early  m  the  morning,  with  the  result  that  the  egg  pr  Juction  K 
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creased  by  an  appreciable  amount.    Mr.  Merkel  considers  this  a  good 
investment. 

The  House:  Mr.  McrkeFs  home,  as  equipped,  should  be  a  delight 
to  any  farmer's  wife,  and  yet  it -is  economical  enough  to  be  within  the 
means  of  the  average  farmer.  It  contains  nine  rooms,  completely 
wired  for  light.  An  electric  range  is  installed  in  the  kitchen  while 
the  other  appliances  used  in  the  home  are  an  iron,  washing  machine 
and  vacuum  cleaner. 

Water  Supply:  Water  for  the  house  is  pumped  from  a  fresh 
water  spring  by  means  of  a  shallow  well  automatic  pump,  operated 
by  a  1/4  H.  P.  motor.  The  water  supply  for  the  barn  and  milk  house 
is  supplied  from  a  spring  located  at  some  distance  from  the  farm 
buildings. 

The  Milkinjr  Machine:  The  niHking  nuicliine  is  a  four  cow  outfit 
which  has  been  in  service  between  12  and  14  years,  and  is  giving  com- 
plete satisfaction. 


T  111  **  T^{       ^ 

^    --  ■   r     in  mn  r^    u     ■ 


/ 


>i 


^4i' 


KIcctrIc  Power  in  11  ic  Foetl  Room 

The  Feed  House:  The  feed  house  is  located  next  to  and  against 
the  barn,  between  the  cow  stable  and  the  chicken  houses. 

A  one  horse-power  motor  located  in  the  feed  house  is  belted  to  a 
line  shaft,  and  operates  the  following  equipment: 

1.  A  power  or  hand  type  bone-cutter  which  requires  the  full  one 

horse-power. 

2.  A  small  power  or  hand  type  feed-grinder  requiring  about  V2 
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to  %.H.  P.  is  usually  operated  at  the  same  time  the  milking 
machine  is  m  use.  It  prepares  feed  in  all  of  its  forms  and 
grinds  corn  meal  at  the  rate  of  two  bushels  per  hour  per 
horse-power.  ^ 

The  corn  sheJler  of  the  ordinary  semi-power  type. 

The  grind-stone  of  the  usual  hand  type  with  a  pulley  attached 
for  power  amplication. 

A  21/2  cu.  ft.  power  or  hand  type  concrete  mixer.  This  finds  a 
riovel  application  in  mixing  various  feed  combinations  for 
the  stock  when  not  in  use  for  mixing  concrete. 

The  Repair  Shop:  A  small  1/4  H.  P.  motor  is  located  in  the  repair 
shop  belted  to  a  short  shaft.  It  provides  power  for  operating  a 
ratchet  drill  press  and  a  5-incli  emery  wheel. 


4. 

5. 


» r .„. 

KloTlilc  I'owrr  In  the  Repair  Shop. 

Mr.  Merkel's  Investment  in  Equipment 

1.  Wiring  complete,  with  fixtures,  including  the  wiring 

o   n         T^^'"'".  *^^  V^'  ^-  "'^^^'* $295.00 

J.  Home  Equipment: 

I'  5?"?:  ;: $190.00 

b.  Washing  machine    100.00 
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c.  Vacuum  cleaner  40.00 

d.  Electric  iron    5 .  00 

$335 . 00 

3.  Repair  Shop: 

a.  Shafting,  belting,  etc $26.00 

b.  14  II.  P.  motor 15.00 

c.  Tool  and  sickle  grinder 13.00 

d.  Drill  press 18 .00 

$72.00 

4.  Feed  Preparation  Equipment: 

a.  1  II.  P.  motor $70.00 

b.  Shafting,  pulleys,  etc 40.00 

c.  Belting    33. qO 

d.  Green  bone  cutter 28.00 

e.  Feed  grinder 16 .  20 

f.  Corn  sheller    14.75 

g.  Concrete  mixer  26 .  00 

h.  Grind  stone 11 .  00 

$238.95 

5.  Automatic  shallow  well  water  system,  exclusive  of 

Piping    $108.00 

6.  Milking  machine;    (two-cow  milker)  complete 185  00 

Total  Investment    $1233.95 

The  current  consumed  ranged  from  121  to  346  kilowatt  hours  per 
month  and  the  monthly  bill  from  $7.34  to  $18.84. 

MU.  nARDO'S  FARM 

Mr.  Bardo\s  farm  of  60  acres  is  located  midway  between  Blooms- 
burg  and  Millvillc,  along  an  11,000  volt  line.  He  makes  general  farm- 
ing,  chicken  raising  and  dairying  his  chief  business. 

In  1924,  Mr.  Bardo  applied  to  his  Electric  company  for  service 
to  supply  light  for  the  house  and  barn  and  power  for  a  2  II    P 
motor.    Shortly  after  electric  service  was  installed  he  bought  a  3  H 
F.  motor  and  mounted  it  on  a  wagon  for  portability.     Other  labor 
saving  machinery  was  purchased  as  needed. 

In  order  to  operate  the  grain  grinder,  he  replaced  the  2  H    P 
motor  with  a  5  H.  P.  motor. 

His  Equipment :  At  the  present  time  he  has  a  hay  unloader,  sheaf 
elevator,  gram  chopper,  wood  saw  and  fodder  shredder,  all  operated 
with  the  portable  5  H.  P.  motor.    A  Vg  H.  P.  motor  is  so  located  that 
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to  %  II.  P.  is  usually  operated  at  the  same  time  the  milking 
machine  is  m  use.  It  prepares  feed  in  all  of  its  forms  and 
grinds  corn  meal  at  the  rate  of  two  bushels  per  hour  ner 
horse-power. 

The  corn  slieller  of  the  ordinary  semi-power  type. 

The  grind-stone  of  the  usual  hand  type  with  a' pulley  attached 
lor  power  application. 

A  21/2  cu.  ft.  power  or  hand  type  concrete  mixer.  This  finds  a 
novel  application  in,  mixing  various  feed  combinations  for 
tlic  stock  when  not  in  use  for  mixing  concrete. 

The  Repair  Shop:  A  small  1/4  H.  P.  motor  is  located  in  the  repair 
shop,  belted  to  a  short  shaft.  If,  provides  power  for  operating  a 
ratchet  drill  press  and  a  5-inch  emery  wheel. 


.1. 
4. 

5. 


Kloffi  Ir  rowor  In  the  Repair  Shop. 

Mr.  MerkeFs  Investment  in  Equipment 

1.  Wiring  complete,  with  fixtures,  including  the  wiring 

for  the  1  II.  P.  motor $295.00 

z.  Home  Equipment: 

?•  ^V?"?^.   : $100.00 

b.   Washing  machine    100.00 
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c.  Vacuum  cleaner   40.00 

d.  Electric  iron    5 .  00 

$335 . 00 

3.  Repair  Shop: 

a.  Shafting,  belting,  etc $26.00 

b.  1/4  II.  P.  motor 15.00 

c.  Tool  and  sickle  grinder 13.00 

d.  Drill  press 18.00 

$72 . 00 

4.  Feed  Preparation  Equipment: 

a.  1  II.  P.  motor $70.00 

b.  Shafting,  pulleys,  etc 40.00 

c-  Belting    33  qo 

d.  Green  bone  cutter 28.00 

e.  Feed  grinder 16 .  20 

f.  Corn   sheller    14.75 

g.  Concrete  mixer  26.00 

h.  Grind  stone 11 .  00 

$238.95 

5.  Automatic  shallow  well  water  system,   exclusive  of 

P'Pi^g    $108.00 

6.  Milking  machine;    (two-cow  milker)  complete 185  00 

Total  Investment    $1233.95 

The  current  consumed  ranged  from  121  to  346  kilowatt  hours  per 
month  and  the  monthly  bill  from  $7.34  to  $18.84. 

MR.  RARI)0\S  FARM 

1  ^^'''  ^l^'Vi^i^f!'''"'  ""^  ^'^  ''^^''^•^  '^  ^^^''^^^^  midway  between  Rlooms- 
burg  and  Millville,  along  an  11,000  volt  line.  lie  makes  general  farm- 
ing, chicken  raising  and  dairying  his  chief  business. 

In  1924,  Mr.  Bardo  applied  to  his  Electric  company  for  service 
to  supply  light  for  the  house  and  barn  and  power  for  a  2  II    P 
motor.    Shortly  after  electric  service  was  installed  he  bought  a  3  H 
P.  motor  and  mounted  it  on  a  wagon  for  portability.     Other  labor 
saving  machinery  was  purchased  as  needed. 

In  order  to  operate  the  grain  grinder,  he  replaced  the  2  II    P 
motor  with  a  5  H.  P.  motor. 

His  Equipment:  At  the  present  time  he  has  a  hay  unloader,  sheaf 
elevator,  grain  chopper,  wood  saw  and  fodder  shredder,  all  operated 
With  the  portable  5  II.  P.  motor.    A  1/2  H.  P.  motor  is  so  located  that 
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the  corn  sheller  grindstone  or  seed  grader  can  be  operated  inde- 
pendently. A  14  11.  P.  motor  on  a  water  pump  with  a  compression 
tank  m  the  cellar  of  the  honse  has  also  been  installed. 

Electricity  Saves  Man  Labor:  Mr.  Bardo's  investment  was  ap- 
proximately $350.00  for  the  present  labor  saving  machinery  exclusive 
of  wiring  the  buildings.    He  states  as  follows : 

"Whenever  the  hay  unloader,  grindstone,  corn  sheller,  or  grain 
gmler  is  m  use,  there  is  a  saving  of  one  man 's  time.  With  the  use 
ot  the  sheaf  elevator  two  men  can  unload  grain  very  easily  and  by 
using  this  machine  there  is  a  saving  of  from  one  to  three  men's  time. 
1  he  gram  grinder  is  a  very  useful  and  time  saving  piece  of  machinery 
because  I  can  operate  it  alone  and  do  the  chopping  on  rainy  days  or 
at  such  times  that  it  is  impossible  to  do  other  farm  work.  I  figure  the 
cost  for  electricity  is  nearly  the  same  as  the  total  charge  at  the  mill 
would  be,  but  111  this  particular  case,  it  would  take  approximately 
two  hours  to  make  a  trip  to  the  mill  to  say  nothing  of  the  time  and 
labor  required  to  bag  and  load  the  grain  or  unload  the  chop.  By 
having  a  fodder  shredder,  we  can  shred  small  quantities  of  fodder 
aJone  ju.st  as  wc  need  them,  but  if  I  were  to  hire  a  tractor  to  operate 
tlie  shredder  it  would  take  two  e.xtra  men,  because  it  is  likely  that  we 
wo  Id  shred  fod, ler  for  at  least  a  day  at  a  time  and  additional  men 
would  be  required  to  get  the  fodder  to  and  from  the  machine." 

The  motor  operated  wood  saw  produces  a  saving  of  about  one-half 

service.  ,t  cost  h.m  -tcpo  per  day  for  the  use  of  a  gasoline  engine, 
but  to  operate  the  saw  with  the  5  11.  1>.  motor  (which  is  larger  than 
required)  cost  $3.20  per  day.  i  iJMarger  man 

Probably  the  most  aiipreciated  and  useful  piece  of  equipment  is 
the  water  .system  w.lb  compression  tank,  which  enabled  him  to  install 
a  bath  room  m  his  house. 

Rlr.  Bardo  stated  that  through  having  electric  service  and  labor 
saving  electric  machinery,  he  could  save  the  cost  of  a  man  the  year 
around  to  sa.v  nothing  of  the  convenience  afforded  his  wife,  by  the 
iise  of  electricity  m  their  house.    The  monthly  consumption  of  electric 

?;r?4.rr$8Xt"m:nth.  '"^^^'"^  "^"^^  ""^'  ''^  """""^^  •'"• 


'J'HIO  JOHNSON  DAIRY  KAUM. 

The  Johnson  Dairy  Farm  operated  by  Mr.  O.  W.  Hack,  includes 
130  acres  of  land  in  Briar  Creek  Township  near  Berwick,  Pennsyl- 
vania. It  has  been  electrified  to  some  extent  for  several  years  The 
electrical  power  equipment  which  cost  approximately  $550.00    is  as 
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Vi  H.  P.  Motor  on  Milk  Bottle  Washer. 
1/6  H.  P.  Motor  on  Washing  Machine. 
y2  H.  P.  Motor  on  Water  Pump. 
V2  H.  P.  Motor  on  Milking  Machine. 
14  H.  P.  Motor  on  Milk-Cooling  Coil. 

5  H.  P   Motor  on  Line  Shaft  driving  Corn  Sheller,  Grind  Stone, 
Feed  Chopper,  etc. 
Total  6  2/3  11.  P. 

The  inoutlily  consuinpf  ion  varied  from  52  to  120  K.  W.  11. 

It  is  Mr.  Hack's  belief  that  he  is  saving,  due  to  his  electrification 
an  average  of  5  man-hours  per  day,  which  based  on  wages  of  35  cents 
per  hour  amounts  to  approximately  $550.00  per  year. 

By  means  of  the  5  H.  P.  motor  connected  to  a  line  shaft  Mr.  Hack 
hnds  many  profitable  uses  for  electricity  with  little  increased  invest- 
ment. It  removes  the  drudgery  from  the  farm  labor  and  places  it  in 
the  same  class  with  the  modern  shop  or  factory. 

Mr  Hack  as  a  dairyman,  states:  "With  the  milk  cooler  we  are  able 
to  bottle  milk  about  ten  minutes  after  it  is  milked.  With  the  use  of 
the  bottle  washer  the  bottles  can  be  washed  in  approximately  one- 
third  the  time  required  by  hand.  With  the  use  of  the  milker  the 
milking  can  be  done  in  about  one-fifth  the  time  required  by  hand, 
vv  ith  the  use  of  the  grain  (-hopper  the  feed  can  be  chopped  on  rainy 
(Jays  or  at  times  when  we  cannot  do  outside  work  conveniently." 

COST  OF  OPEKATING  ELISCTRICAIi  APPMANCES 

Bates  for  electric  service  vary  throughout  the  State  due  to  cost 
ot  labor  coal,  height  and  many  other  expenses  making  up  the  cost 
«>!  operation  and  distribution  in  different  localities,  so  that  it  is  dif- 
ficult to  set  a  definite  figure  for  cost  of  operation  of  any  of  the 
listed  appliances.  Most  of  the  Electric  Companies'  rates  are  made  up 
of  block  charges,  the  effect  of  which  is  substantially  to  reduce  the 
«!harge  for  kilowatt  hour  with  each  block  as  the  amount  of  current 
used  increases.  The  lower  blocks  reach  a  point  where  electricity 
econoniically  can  be  used  for  such  purposes  as  farm  power,  cooking, 
and  refrigerations  in  addition  to  the  more  common  uses. 

,„nT?^u'^''*"*'.f?"''''"'y  "^'^  "^'st  t''e  prospective  customer  to  esti- 
mate the  monthly  cost  for  a  given  amount  of  lighting,  appliance 
and  power  use. 

The  following  two  tables  show  the  approximate  cost  of  operation 
of  some  of  the  most  commonly  used  home  and  farm  appliances  at 
different  rates  for  current. 
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TABLE  I 

used  a/?hr3„*f'^''  ^'''f  "'^''"!"''"'"  "^  """"tes  an  appliance  can  be 

be  coSneot  JTo  «?"'  "'"*•    "^^  A''"  appHances  listed  in  this  table  can 
ue  connected  to  a  convenience  outlet. 


Appliance 


Battery  Charger  2  amp 

Battery  Charger  5  amp 

Bayonet  Heater  400  Watts.  .  . 

Bayonet  Heater  600  Watts.  .  . 

Cozy  Glow  Heater  500  Watts. 

Curling  Iron  18  Watts 

Disc  Stove  600  Watts 

Fans  8  inch 

Fans  10  inch 

Fans  12  inch 

Fans  16  inch 

Flat  Iron  Automatic  6  Lb.  660 
Watts 

Lamps  25  Watt 

Lamps  40  Watt 

Lamps  50  Watt 

Lamps  75  Watt 

Lamps  100  Watt ... 

Motors  1/20  H.  P.. 

Motors  1/12  H.  P.. 

Motors  14  H.  P... . 

Motors  1/6  H.  P..  .  . 

Motors  ^i  H.  I' 

Percolaters  400  Watts. .... 
.Sewing  Machine  Meter. . 
Table  Stove  500  Watts 
Toaster  500  Watts 

Tumblrr  Water  I  leater  550  Watts 

Watlle  Iron  600  Watts 

Warming  Pad  65  Watts.  .... 
Electric  Refrigerator  (Household 

type) ^ 

Portable  Vacuum  Cleaner .  .  /.  . 

Dish  Washers 

Kitchen  Aid  Machine.  ......' 

AC  Operated  Radio  (6  tube) 


Minutes  of  Operation  for  One  Cent  at  Various 
Electric  Rates  per  Kilowatt-hour 


4  c. 


Minutes 

300 

96 

38 

25 

30 
860 

25 
498 
428 
330 
174 


25 

600 

378 

300 

198 

150 

192 

120 

81 

70 

52 

38 

498 

30 

30 

43 

25 

228 

75 
200 

75 
200 
200 


6  c. 


Minutes 

200 

64 

25 

17 

20 
574 

17 
332 
285 
220 
116 


17 

400 

252 

200 

132 

100 

128 

80 

54 

47 

35 

25 

332 

20 

20 

29 

17 

152 

50 
133 

50 
133 
133 


8  c. 


Minutes 

150 

48 

19 

12 

15 
430 

12 
249 
214 
165 

87 


12 
300 
189 
150 
99 
75 
96 
60 
40 
35 
26 
19 
249 
15 
15 
21 
12 
114 


10  c. 


Minutes 

120 

38 

15 

10 

12 
344 

10 
199 
171 
132 

70 


10 
240 
151 
120 
79 
60 
78 
48 
32 
28 
21 
15 
199 
12 
12 
17 
10 
91 


Remarks 


Full 
Full 
Full 
Full 


Load 
Load 
Load 
Load 


Full  Load 


37 

30 

100 

80 

37 

30 

100 

80 

100 

80 

Note:  For  nppllnnces  not  listed  nhovp    fliwi  nnf  tu^  «i 
the  »pp,.„nce  „„<,  „se  the  cost  ror";;:;V'..StX' al  Ze^\Z:'  "^"^  "" 
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TABLE    H 

The  following  table  gives  the  cost  in  cents  to  operate  eaoh  of  fh. 


Appliance 


Air  Heater  1000  Watts 
Air  Heater  2000  Watts 
Air  Heater  3000  Watts. . . 
Bayonet  Heater  1000  Watts 
Bayonet  Heater  2000  Watts 
Bayonet  Heater  2500  Watts 
Electric  Hot  Plates  8  inch 
FJectric  Hot  Plates  10  inch 

Motors  ^H.  P 

Motors  ^  H.  P. .  . 

Motors  1      H.  P..  . 
Motors  IH  H.  P.. 
Motors  2      H.  P. 
Motors  3      H.  P... 

Motors  5      H.  P 

Electric  Range 

Large  Oven  top  Unit  i 500  Watt 
Bottom  Unit  1500  Watts 
Small  Oven  1000  Watts. . 

10  inch  Unit  2000  Watts 

8  inch  Unit  1000  WaMs.  . . 
Strap-en  heaters.  ... 

1000  Watts....        

2000  Watts. ...      

3000  Watts 

Ironing     Machine     (Elect  ricallv 
heated) ^ 


Cost  in  Cents  per  Hour's  Operation  at  Various 
Electric  Rates  per  Kilowatt-hour. 


3  c. 


Cents 

3. 
6. 
9. 
3. 
6. 
7.5 
3. 
6. 
1.5 
2.7 
3.4 
4.7 
6. 
8.9 
14.7 

4.5 

4.5 

3. 

6. 

3. 


3. 
6. 
9. 


4  c. 


Cents 

4. 

8. 
12. 

4. 

8. 
10. 

4. 

8. 

2. 

3.5 

4.5 

6.3 

8. 

11.8 
19.6 

6. 
6. 
4. 
8. 
4. 

4. 

8. 

12. 


6  c. 


Cents 

6. 
12. 
18. 

6. 
12. 
15. 

6. 
12. 

3. 

5.3 

6.8 

9.5 
12. 
17.6 
29.4 

9. 
9. 
6. 
12. 
6. 

6. 
12. 
18. 


8  c. 


Cents 

8. 
16. 
24. 

8. 
16. 
20. 

8. 
16. 

4. 

7.1 

9. 

12.6 
16. 
23.4 
39.3 

12. 
12. 

8. 
16. 

8. 

8. 
16. 
24. 


10  c. 


Cent! 

10. 
20. 
30. 
10. 
20. 
25. 
10. 
20. 

5. 

8.9 
11.3 
15.7 
20. 
29.4 
49. 

15. 
15. 
10. 
20. 
10. 

10. 
20. 


30 


Remarks 


Max. 
Max. 
Max. 
Max. 
Max. 
Max. 


Heat 
Heat 
Heat 
Heat 
Heat 
Heat 


Full 
Full 
Full 
Full 
Full 
Full 
Full 


Load 
Load 
Load 
Load 
Load 
Load 
Load 


Max.  Heat 
Max.  Heat 
Max.  Heat 
Max.  Heat 
Max.  Heat 

Max.  Heat 
Max.  Heat 
Max.  Heat 


22 


Rural  Electrification  In  Pennsylvania 


THK  RIGHT  SIZE  OP  A  MOTOR  TO  USE 

This  table  will  help  in  determining  the  right  size  of  motor  to  use 
with  different  farm  machines.  Because  many  machines  vary  in  size 
according  to  need,  the  horse-power  of  the  smallest,  largest  and  most 
commonly  used  sizes  are  shown. 


FARM   MACIIINKS 


I'Vcd  ( »riiulrrs  (Small) 

I'^nsilage  (liitters 

Slirccldcr  and  lliiskrrs 

Corn  Slicllcrs  (single  hole) 

Fanning  Mills 

Grain  Elevators 

Concrete  Mixers 

(irooniers  (Vacuum  System) 

(iroomers  (Revolving) 

Hay  Hoists 

R(K)t  (utters 

Cord  Wood  Saws 

Wood  Splitting.. 

Oat  Crushers 

Cider  Mills 

Clover  Cutters 

Water  Pumps  (Domestic  Size) 

Cream  Separaters 

Butter  Churns 

Milking  Machines  (Portal)le  Double  Units). 

Milking  Machines  (Pipe  Line  tyf)e) 

Bottle  Washers 

F)lectnV  Refrigerator 

Emery  Wheels 

Lathes 

l*'orge  Blowers 


Motor   Horse   Power 


10 

25 
20 

I'A 

5 
10 

3 

2 
15 

5 


Size  most 
commonly 
used 


^ 

5* 

5* 

U* 

3 

5 

2 

1 

5* 

1 


10 

5 

4 

7 

10 

5 

5 

2H* 

H 

H 

1 

1  / 

72 

H 

'A* 

3 

1/6* 

3 

3 

li 

li* 

IH 

M 

1 

H* 

H 

H* 

yi 

1/10* 

Indicates  fslzcs  commonly  found  In  use  by  the  National  Committee  on  Relation  of  Elortrlcity 
to  Agrrlciilture.  Alwve  data  as  well  as  that  In  Tables  I  and  II  taken  In  part  from  "ElectrlcitV 
thp   I'atliway  of    PrnRporlty,"    WestingliouKe   Klortrlc  and   ManfarturlnR  Compnnv 
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PART  II 

QUESTIONS  AND  ANSWERS  EXPLAINING  HOW  TO  OB- 
TAIN  THE  EXTENSION  OF  ELECTRIC  SERVICE 

Commission?'**  '^  General  Order  No.  28  of  the  Public  Service 

^.t'r.2Vyi  *f'?^''  generally  applicable  providing  a  plan  for  the 
extension  of  electnc  service  which  is  uniform  thruout  the  State  and 

fha  oi„  r  *!'«  ''^'••ty  s"PP«»t  of  tl'e  agricultural  associations  and 
!n™l^»   '"  mdustry     After  several  months  of  negotiation  between 

HoTnlT^r^n'^"*'",^  "l^  ^^^^^  ^°"'^°'^  °f  Agricultural  Associa- 
tions and  the  Pennsylvania  Electric  Association,  their  suggestions 

Z%ST*'^  *"  the  Public  Service  Commission  with  a  jolSt  pet" 
lion  that  these  suggestions  be  issued  in  the  form  of  an  order  which 
was  done  after  a  hearing  was  held  and  certain  modifications  made. 

2.  Q.     How  far  will  electric  companies  run  an  extension? 

A  The  electric  companies  will  extend  service  anywhere  in  their 
chartered  territory  provided  they  are  guaranteed  a  monthly  revenue 
as  required  under  the  schedules  filed  by  them  in  complknJe  w"?h 
the  requirements  of  General  Order  No  28  ^-ompuance  witn 

3.  Q.     What  is  the  guarantee  of  revenue  required? 

A.  For  at  least  95  j)ercent  of  the  rural  area  of  the  State,  the  elec- 
tric companies  have  filed  a  monthly  guarantee  of  revenue  of  2  per- 
Soonno?  °"  t''«.«ost  of  the  extension.    Thus,  if  an  extension  cost 

wn?,H  ..    °"  *  *'*'"  "^  ^  P"""""*  guarantee,  the  electric  company 
would  require  a  guarantee  of  monthly  revenue  of  $40.00. 

4.  Q.  How  do  consumers  on  an  electric  extension  divide  the 
guarantee  of  monthly  revenue? 

A.     The  guarantee  of  monthly  revenue  is  divided  among  consumers 
in  an  equitable  manner  as  provided  in  the  company's  filed  schedules 
in  certain  eases  one  or  more  consumers  on  the  line  may  wish  to  as- 

ITf  f^""!  l^-  '"•'  r?,  '■''J?  "''^''^  "f  *•»«  guarantee  in  order  to  in- 
sure the  building  of  the  line.     This  method  of  apportioning  the 

^^;^;i'^"^r""''^  '■^^^""^  '^  acceptable  provided  U  s  mufually 
agreed  to  by  the  consumers  and  the  electric  company.  "•^^"'"'y 

tenslS?  ^^^^  ™**^  ^'^  charged  for  electric  current  from  an  ex- 

„r^;  The  urban  rate  schedules  in  force  in  the  nearest  municipalitv 
of  Zr  h>f' '  *"*  ^""^""'e'-s  on  the  extension,  subject  to  the  guaran  ee 
of  monthly  revenue.     Consumer  may  use  current  at  these  rates  un 

ttnarchr;;"'  "'  '"  "•"""'"  °'  '"""*'^'^  revenue  wuL^^dSl' 
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awSsiS-oi^^**  '^  *•**  ^^'^'^^  ®"  guarantee  of  monthly  revenue  if 
additional  consumers  are  added  to  an  existing  extenSon? 

Coteauentfv  l^npw  ""^  ''"'"""  '^  reapportioned  at  least  once  a  year. 

exrSi^ai^SinTirTr^ducTir^^^^^  ''"  «'^'^'"-«« 

of  revenue  is  given  the^rlglS/coturrB  ^"""*'' 

of  mo^thl^'i^vrue^'Sd"   Wh«/r'"2.  T*"^'"-?  guarantees 

^rttfa^i^"^^"^^^^^^^^ 

orlfinnal  as  a  source  of  electric  current?  ^ 

of  the  new  customers  a?e  less  tlmn  tZ''^''''  *^'  '"'"™"'"  guarantees 
is  considered  and  treated  ^  a  nart  otfhJ^'-  •=°"«.»'"«'-?.  the  lateral 

toward  The  CO  J'of"  th  '  ex'low''  'T'"'  ''  ?''*  ^^^^'^^d  to  contribute 
materfal  or  mLev      mntpv^^^^^^       "^^  ^^ 'V"  ^^^  f"^"*  «f  ''^bor, 

and  bllkd  undef  M,  XwKk?        "  """"''  °"  °"'  ""'"• 

bined  domestic  servS     If  tf'*h    ^^''^  'i*^i!*'°^'  '"'«"  Po^*''  or  com- 

A.     The  term  of  contract  is  for  a  period  of  thrPP  vPAr^     ti.«  w,-   • 
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iiogotiatcd  bctwcon  the  compjiny  and  the  applicant.  The  minimum 
monthly  guarantee  charged  at  the  end  of  the  contract  period  will  be 
continued  unless  changes  will  have  taken  place  that  require  a  new 
set-up  of  the  montlily  guarantee  of  revenue.  It  is  hoped  that  during 
the  three  year  period  the  consumption  of  current  on  the  different 
extensions  will  become  sufficiently  large  that  tlie  question  of  the 
monthly  minimum  will  cause  no  difficulty. 

11.  Q.  How  are  standards  of  construction  of  line  extensions 
determined? 

A.  The  Order  provides  **A11  line  extensions  shall  be  constructed, 
maintained  and  operated  in  such  manner  as  to  be  reasonably  adequate 
and  practically  sufficient  for  the  accommodation  and  safety  of  con- 
sumers, employes  and  the  public.  The  Commission  upon  its  own  ini- 
tiative, or  upon  complaint  may  cause  any  line  extension  to  be  in- 
spected and  may  determine  whether  or  not  such  line  extension  is  or 
is  not  so  constructed,  maintained  and  operated.'*  Each  company  fol- 
lows specifications  which  its  experience  has  demonstrated  as  necessary 
for  safe  construction  and  good  service.  This  has  resulted  in  quite 
a  wide  range  of  standards  for  extensions.  The  Electric  Companies 
are  finding  it  desirable  to  rearrange  their  construction  standards  for 
strictly  rural  lines,  in  order  to  keep  the  cost  down. 

12.  Q.  How  would  applicants  living  some  distance  back  from 
the  highway  obtain  service? 

A.  Applicants  not  on  a  public  highway  are  required  to  extend 
thcMr  own  line  to  within  one  service  span  of  the  pid)lic  highway  along 
which  the  extension  is  being  made.  Before  building  his  connecting 
line,  the  applicant  should  consult  with  the  company  as  to  the  speci- 
fications he  should  follow  in  the  construction  of  his  line,  for  service 
will  not  be  furnished  over  a  line  that  is  not  properly  constructed 
from  the  standpoint  of  safety  and  good  service. 

13.  Q.  What  is  being  done  to  assist  rural  consumers  in  the  ex- 
tension of  electric  service  to  them? 

A.  During  the  negotiations  between  the  committees  representing 
the  farm  organizations  and  the  electric  industry,  it  was  recognzed 
that  questions  of  interpretation  of  the  order,  agreements  as  to  rates 
and  extension  plans,  the  adjustment  of  informal  complaints,  methods 
of  building  up  electrical  loads  on  extensions,  and  various  other  matters 
would  present  themselves  from  time  to  time.  To  take  care  of  this, 
machinery  has  been  set  up  whereby  these  difficulties  could  be  handled 
in  a  businesslike  way  between  the  interested  parties.  As  a  residt  the 
Pennsylvania  Joint  Committee  on  Rural  Electrification  was  organized 
as  shown  on  page  *2. 

Offices  of  the  Joint  Committee  have  been  established  at  707  Tele- 
graph Building,  Ilarrisburg,  Penna.,  with  John  M.  McKee  as  Execu- 
tive Secretary. 
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All  informal  complaints  or  inquiries  involving  line  extensions  being 
budt  or  projected  under  General  Order  28  are  handled  by  the  Joint 
Committee.  The  applicant  or  complainant  is  informed  fully  'as  to 
the  provisions  of  General  Order  28.  His  case  is  called  to  the  attention 
of  the  light  and  power  company  serving  that  area  and  the  two  are 
brought  together  in  an  endeavor  to  bring  about  a  mutually  satisfac- 
tory  agreement.  (  ". 

The  engineers  of  the  Public  Service  Commission  cooperate  with' 
llie  Joint  Committee  in  problems  arising  in  connection  with  these  ex- 
tensions.  In  case  of  a  question  as  to  proper  specifications  of  a  line  or 
as  to  cost  estimates,  these  engineers  are  consulted  and  in  some  cases 
go  where  the  extension  is  to  be  built  and  confer  with  the  electric  com- 
pany  and  the  applicants.  In  this  way  it  is  possible  to  save  the  appli- 
cant  the  expense  and  delay  that  would  be  involved  in  the  case  of  a 
formal  complaint  and  at  the  same  time  bring  about  a  settlement  that 
IS  fair  to  all  parties  concerned.  In  case  it  is  not  possible  to  reach  an 
adjustment,  tlie  applicant  still  has  the  privilege  of  filing  a  formal 
complaint  with  the  Public  Service  Commission.  ^  ^  ^' 

.7  ?^'^vi^''  '^^^''>'  ""^  *''^  '^^^'"^  Committee,  the  electric  companies 
are  establishing  agricultural  departments  as  important  parts  of  their 
organizations.  The  electric  companies  are  now  equipped  to  give 
piompt  replies  as  to  conditions  under  which  service  can  be  rendered 
from  a  proposed  extension. 

•  H'  9-  ^^^^^  's  ^^c  '•'•St  step  to  be  taken  where  electric  service 
IS  desired? 

A.  Applicants  should  request  the  company  operating  in  their  terri- 
tory for  an  estimate  as  to  the  cost  and  condition  under  which  service 
will  be  extended.  The  company  will  check  the  length  of  extension 
required  and  the  probable  number  of  consumers.  If  there  appears  to 
be  a  reasonable  prospect  of  securing  a  sufficient  number  to  guarantee 
the  required  monthly  revenue,  the  company  will  then  make  the  neces- 
sary engineering  survey  and  estimate  the  cost  of  the  line  extension  A 
guarantee  of  revenue  based  on  an  estimated  cost  is  submitted  to  the 
group.  It  then  becomes  a  question  whether  the  group  desiring  ser- 
vice are  willing  to  meet  the  required  guarantee  of  monthly  revenue 
lo  extend  service  to  the  thinly  settled  rural  districts  at  a  cost  within 
the  reach  of  the  consumers  is  difficult  and  requires  the  fullest  coopera- 
tion ot  all  parties.  Applicants  can  help  greatly  and  minimize  costs 
hy  assisting  m  securing  signatures  to  contracts  for  service  and  for 
rights-of-way,  as  well  as  thru  the  contribution  of  labor  in  hauling 
poles,  digging  holes,  tree  trimming,  etc. 

If  there  are  any  points  that  are  not  clear  or  an  agreement  cannot 
be  reached,  the  service  of  the  Joint  Committee  should  be  enlisted. 
15.  Q,     What  does  a  mile  of  line  cost? 

A.     It  is  not  possible  to  give  off  hand  the  exact  cost  of  a  mile  of 
line  since  this  varies  due  to  construction  conditions,  such  as  blasting 
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of  rock,  tree  trimming,  over-building  or  moving  of  telephone  lines, 
railroad  crossings,  etc.  The  cost  of  construction  is  contingent  on  such 
variable  items  as  the  length  of  polos,  the  distance  between  poles,  the 
voltage  of  the  line,  necessity  for  single  phase  or  three  phn.se  line,  etc. 
Cost  cstiinates  for  distribution  and  supply  lines  thruout  the  State  cov- 
ering a  wide  range  of  conditions  and  construction  specifications  vary 
from  $1200  to  $5000  per  mile. 

16.  Q.     What  check  do  consumers  have  on  estimates  of  cost? 

A.     Of  necessity  electric  companies  must  base  their  estimates  of 
cost  on  past  experience  for  similar  line  extensions  in  the  territory  in 
which  the  proposed  extension  is  to  be  built.     The  consumers  on  an 
extension  have  the  option  of  having  it  built  by  reliable  contractors 
m  accordance  with  specifications  of  the  company  with  the  understand- 
ing that  the  electric  company  will  purchase  and  take  title  to  the  line 
and  reimburse  the  applicants  at  an  agreed  upon  cost,  provided  that 
such  cost  IS  less  than  the  company's  estimated  cost  of  construction, 
ihe  applicants  for  electric  service  should  keep  in  mind  that  the  com- 
pany s  estimate  is  based  on  a  complete  line  ready  for  service  includ- 
ing transformers,  service  wires  and  meters.    The  contractor's  estimate 
would  probably  be  for  a  bare  line  without  these  additional  items  and 
without  Jti^rns  such   as  engineering,  surveying,   tree   trimming  and 
permit  fees.    Therefore,  the  gross  cost  of  the  line  on  which  the  guaran- 
tee of  revenue  would  be  figured  might  bo  considerably  more  than  the 
contract  price  for  constructing  the  bare  line. 

Tn  those  cases  where  the  electric  company  and  the  applicants  are 
unable  to  agree  because  of  difference  of  opinion  regarding  cost  esti- 
mates, the  joint  committee  may  be  called  in  consultation.  For  these 
cases  detaied  cost  estimates  is  furnished  to  the  joint  committee. 
These  are  checked  by  the  engineers  of  the  Public  Service  Commission. 
If  deemed  necessary  they  go  over  the  line  extension  accompanied  by  a 
representative  of  the  joint  committee  and  of  the  electric  companv  to 
check  all  questions  involved. 

17.  Q.  Does  the  minimum  monthly  guarantee  payment  of  2 
percent  on  the  cost  of  the  extension  pay  for  the  line  in  approxi- 
mately four  years? 

A.  No.  The  2  percent  per  month  on  the  cost  of  the  extension  is 
the  amount  estimated  as  necessary  for  the  company  to  receive  in  order 
to  maintain  service  on  the  line  permanently  and  must  provide  for 
such  items  as  interest,  depreciation,  maintenance,  taxes,  insurance, 
line  and  transformer  losses  and  commercial  expenses,  such  as  billing 
and  meter  reading.  The  2  percent  per  month  or  24  percent  per  year 
is  a  gross  revenue  and  does  not  pay  for  the  line  in  four  years  any  more 
than  a  gross  return  of  $25  per  acre  on  a  crop  of  wheat,  which  would 
be  25  percent  of  the  cost  of  the  land,  would  pay  for  land  valued  at 
?10U  an  acre  in  four  years.    The  $25  per  acre  gros^  return  on  the 


ITIIIMtl 


Rural  Electrification  In  Pennsylvania 


29 


wheat  would  probably  just  about  pay  for  the  cost  of  production  under 
i^ennsylvania  conditions.  In  a  similar  way  the  2  percent  per  month 
IS  necessary  to  cover  the  gross  cost  of  service. 

18.  Q.     Is  the  electric  service  furnished  in  the  country  the  same 
as  in  the  city? 

A.     The  service  is  the  same  in  the  country  as  in  the  city.    However 
due  to  tJie  fact  that  there  are  only  from  three  to  ten  customers  per 

lotorf/*"'*''^uf '''''*''  '^  ^'^  necessary  that  they  assume  a  larger 
guarantee  of  monthly  revenue  than  in  the  city  where  the  number  of 
consumers  commonly  ranges  from  fifty  to  one  hundred  or  more  per 
mile  and  the  company  is  assured  of  a  monthly  revenue  per  mile  of 
ine  much  greater  than  the  2  percent  monthly  guarantee  basis  estab- 
lished for  rural  lines.  In  every  other  way  the  service  is  similar.  Citv 
rates  are  moved  out  to  the  country.  ' 


30 


Rural  Electrification  In  Pennsylvania 


PART  III 
WIRING  THE  FARMSTEAD 

GOOD  WIHINO  NKCESSAUY  FOR  THE  BEST  SERVICE 

The  responsibility  for  tlie  adequacy  of  the  farm  wiring  system  rests 
with  the  owner.  How  can  he  make  sure  of  obtaining  a  complete  wir- 
ing system?  Experience  is  proving  that  many  of  the  wiring  jobs, 
M'hilo  nioof  ing  safety  standards,  arc  not  i)roving  adequate  to  carry  the 
service  desired.  As  a  guide  to  the  farmer  installing  a  new  wiring 
system  or  to  the  one  who  wishes  to  change  his  present  layout  for  the 
sake  of  greater  convenience  and  load  carrying  capacity,  a  brief  out- 
line of  what  should  be  considered  in  securing  a  good  wiring  installa- 
tion is  provided.  A  careful  study  of  the  suggested  model  plans,  room 
by  room  and  building  by  building  as  given  later  will  avoid  many 
oversights  and  result  in  a  much  more  convenient  system. 

The  wiring  system  of  an  electrical  installation  is  the  foundation 
which  determines  the  uses  to  which  electricity  can  be  put  and  the 
convenience  of  its  application. 

Jiist  as  a  lack  of  good  roads  prevents  the  automobile  from  attain- 
ing its  greatest  usefulness  in  many  rural  districts,  so  lack  of  complete 
and  adequate  wiring  on  the  farm  will  prevent  the  farmer  from  using 
electric  service  to  its  fullest  advantage  in  lighting  the  buildings  and 
grounds  and  in  doing  the  manifold  tasks  of  household  work  and  farm 
chores  such  as  grinding  feed,  milking  cows,  cooling  milk,  pumping 
water  and  cutting  wood. 

^^.^^^J^^^^^  's  the  owner,  a  complete  wiring  system  makes  it 
passible  for  him  to  have  light  and  power  where  it  will  give  the  most 
efficient  service  and  under  convenient  and  easy  control.  It  will  en- 
ab  e  him  to  do  the  farm  chores  in  less  time  and  with  more  satisfaction 
with  the  final  result  of  his  earning  a  larger  income.  It  will  keep  him 
ahreast  of  the  progress  in  other  lines  of  industry  where  power  is 
used  to  a  maximum,  thus  greatly  increasing  the  output  per  nuin,  in 
other  words,  resulting  in  a  saving  of  labor. 

h,w!!f^^^T^''  Tu"^^  ^''^  ^'"'^"'^  ""  complete  wiring  system  will  pay  him 

nterest  bo  li  m  the  form  of  increased  rental  and  in  securing  a  better 

tenant.    When  the  farmer  wishes  to  sell  his  property,  a  good  wiring 

system  will  better  the  opportunity  for  a  sale  and  increase  the  selling 

It  is  well  to  consider  that  the  investment  in  a  good  wiring  system 
results  m  a  permanent  improvement  continuing  to  give  service  year 
after  year  without  changes  or  any  more  expense.  If  an  inadequate 
wiring  system  IS  installed,  it  will  not  be  long  before  additional  ex- 
pendit^ires  will  be  necessary  in  order  that  electricity  can  be  used  to 
the  fullest  advantage. 
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There  is  a  fairly  wide  choice  among  the  systems  of  wiring  that 
are  approved  by  the  National  Board  of  Fire  Underwriters.  The  per- 
manence, completeness  and  convenience  of  the  system,  however,  is 
to  be  determined  by  the  owner.  The  electric  company  can  be  of  great 
assistance  to  the  owner  in  preparing  the  specifications  for  the  wiring 
system,  preliminary  to  asking  for  bids.  As  a  public  utility  organized 
to  furnish  electric  service,  it  is  their  responsibility  and  desire  to  as- 
sist their  customers  in  securing  the  most  satisfactory  use  of  electricity. 
Their  knowledge  gained  through  years  of  experience  will  be  valuable 
to  him  in  avoiding  costly  mistakes  and  providing  for  a  wiring  system 
that  will  be  economical  and  yet  complete.  Every  company  has  certain 
requirements,  which  experience  has  proven  necessary  that  they  en- 


Blcter  Box  on  Pole 

force  before  they  will  connect  service,  one  of  which  is  that  the  wiring 
be  inspected  and  approved  as  safe  by  the  National  Board  of  Fire 
Underwriters. 

The  plans  and  specifications  for  the  wiring  system  having  been 
carefully  worked  out,  it  is  important  to  secure  bids  from  reliable 
contractors.  There  are  many  ways  in  which  a  contractor  of  doubtful 
standing  may  reduce  his  bid  through  poor  workmanship  and  an  in- 
complete job  and  by  using  materials  below  standard.  Therefore,  the 
best  protection,  as  in  any  other  business  contract,  is  to  deal  only  with 
contractors  who  have  earned  a  reputation  for  dependability  and  good 
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hln*  ^  l>'^^«  should  be  considered  unless  you  feel  certain  you  will 
have  good  workmanship  and  the  installation  will  be  mad?  in  strict 
compliance  with  the  National  Electrical  Code. 

STANDARD  WIHING  PRACTICES 

F  JcT''  iiH^u  ""^  ^"'"^^i«^  copper  wire  are  commonly  used  in  wiring  • 
First-rubber  covered  insulated  wire  (known  as  RC  Wire)  wKSi 

is  W  wVoftTl"'''"i''T'.^  Second-weatherproof  wire  (known 
as  WF  Wire)  to  be  used  only  in  out-door  construction 

hJoT."'  '"^V'^^'^f  ""^  installation  are  in  common  use,  and  while  all 
have  their  particular  application,  it  is  necessary  that  their  adrnta^J! 
and  disadvantages  be  recognized.  advantages 
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Support  ^^  Concfucfor^ 

-Courtesy   McOraw   Hill    Rook   Co.    Inc. 

Knob  anrl  ThIjo  and  Rlj^lcl  CTonclnit  Wiring. 

fro'm  STe^aoM^pfff  P«"f  \''"<="?" '    This  system  receives  its  name 
irom  the  fact  that  the  insulated  wires  are  carried  on  a  series  of  norce 
lam  knobs  attached  to  the  beams  of  the  building      If  ^un  Lrln 
dicular  to  the  beams,  holes  are  bored  in  the  latter  fnd  porce?ain[Jbes' 

:i  este"'prsed'  °"xjr'';T''*"^  '"•^''^  '^«'^'  throrgh  wrchlh 
«.  r!f  «       ^     ?  •■     ,^''?''  '*  becomes  impracticable  to  support  the 
wires  on  porcelain  knobs  or  through  porcelain  tubes,  they^e  en! 
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closed  in  a  flexible  circular  fireproof  casing  known  as  **loom,"  which 
must  be  continuous  from  outlet  to  outlet. 

This  method  of  vdring  should  be  limited  to  house  installations  as 
far  as  possible  because  it  is  subject  to  mechanical  injury,  such  as 
interference  from  rats  and  mice  or  damage  by  animals. 

Flexible  Armored  Cable  (BX)  Construction:  ''BX"  or  flexible 
armored  cable  is  made  by  enclosing  rubber  insulated  wire  in  a  jacket  of 
spirally  wound  sheet  steel  strips.  It  is  then  merely  a  flexible  conduit 
with  one,  two  or  three  wires,  as  the  case  may  be,  already  installed 
within  it.  The  wires  cannot  be  withdrawn  from  the  casing  The 
higher  naaterial  cost  of  the  *'BX''  is  offset  by  the  lower  labor  cost  of 
installation  so  that  the  total  material  and  labor  cost  should  be  roughly 
the^  same  for  ' '  BX ' '  construction  as  for  knob  and  tube  work. 

''BX*'  Cable  is  not  moisture  proof  and  therefore  should  not  be 
used  in  damp  locations.     A  weatherproof  cable,  known  as  **BXL," 

Jl^vM   ^^'^^^  ^^^"^  ^^  ^^^^  "^'^^^  t^e  same  protective  covering  as 
i3A.     and  can  be  used  in  damp  or  wet  places. 
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^--Floor  Plate 
IIX  Cable  Wiring. 


This  type  of  wiring  installation  is  recommended  as  good  construc- 
tion for  dry  locations  in  the  barn  or  house. 

Rigid  Conduit  Installations:    ''Rigid   Conduit''  is  a  system  in 
which  insulated  rubber-covered  wires  are  enclosed  in  rigid  metallic 
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fT'  ^;"'''''"'  t«  ?  ea«  or  water  pipe,  except  special  precautions  are 
nn.f„  1  ^  T  '^"''"'«  ^':«™  scale  or  any  irregularities.  It  is  then 
oS  We'"A  Jn  -T'^  and  either  enameled  or  galvanized  on  the 
outside  A  good  rigid  conduit  system  is  water  proof.  It  is  aJmost 
impossible   however,  to  wire  an  old  building  throughout  .^thrS 

c^'f.;::  "Ifrson""'*  r*  ''■  "'"'"•^  and'damagEig  of  waL "'n' 
ccnings.    It  IS  seldom  used  in  wiring  a  finished  house  for  that  reason. 

Kigid  coiidnit  can  be  installed  exposed  along  beams  and  walls  and 

nl"in1otro^'''''""''"/r  "'^  "'""^  °f  '^^^"^  -d  other  outbuild 
Zf^  hJT       ^  ^'^.T'^-  *^  .'"«*«*»'•«•     The  service  entrance  to  all 
farm  buildings  should  be  in  rigid  conduit. 

«hJ!r:r^ n"'-''  ^''«'^^''«d  Cable  Installation :  Non-metallic 
sheathe^  cable  is  a  new  material  used  in  practically  the  same  manner 
as  tlie  flexible  armored  cable  (RX),  the  difference  being  that™n  tE 

iS  tnhTJ  •^'  *  '?  T''!u"'"'  '"''•"'^'^ '"  ^  ^'^^'^'  non-mltallic  tubing 
Ihlff  7  ^  '7."'  '"'^^  *  weatherproof  and  fire  resisting  compound 
and  affords  excellent  protection.  "P "uuu 

Such  cable  is  suitable  for  residences  where  other  types  of  wiring 
are  not  required  by  the  Underwriters'  Code.  ^ 

,l.o?w"r'"^'?^*''J"'"""-\*'°''  ^^""&  «"tside,  weatherproof  wire 
?o^  Care"™trh  Tt'  ''^  P^P^r'^  «»PPorted  on  outdoor  insX 
Srered  whe Tftb.  it^'"    'f  *'"'  ""'''  "  ^^P''^''^^  ^^^  «  ™bber- 


IMlKrvmiN'G  FOR  THK  ELECTRIC  COMPANY'S  SERVICE 

All  of  the  wiring  methods  described  are  applicable  to  farm  wiring 

I.^^r:\t:z:'s7^r'- '-'''-  *^«''^-'^  ^«  ^^^^^^ 

.r^S!^^  ^i^i:^^^  !fS- nlJ^toTt^S 

partTEClrr""  i"'  *"t*^  "t*^^"    '''''  -*^«°^«  ^  «™    ssen   al 
^UhJ\  ■  !  ?  f^'^*^™-     ^*  's  **>«  "ecfe  of  the  bottle  and  it  can 

s  n,nLl"^f  "n  ^'^  **.'  ^"™"  '"  »•*«  "««  «f  electricity  If  c^ 
fJlr  fi?  •""""  '^T^.  "'^  "'«  «f  «'««*"«  service  is  limited:  if  how- 
load'  withTo'nr«r/  *"'  PT  V-«'  '^••^e  enough  to  carry  ku  of  tL 
rflle  best  advnntf  '"T'  for  future  uses,  electricity  can  then  serve 
10  ine  Dest  advantage  and  will  become  an  asset. 

For  these  reasons  it  is  strongly  recommended  that  the  entrance 
wires  should  not  be  less  than  three  No.  6  B.  &  S.  (Brown  and  ShaTpe) 
gage,  rubber-covered  double  braid,  copper  wires,  insJafled  In  ly!" 
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trade  size  rigid  metallic  conduit.     This  entrance  will  provide  for  3 
wire,  115/230  volt,  alternating  current  service. 

In  exceptional  cases  where  only  the  ordinary  small  lighting  load 
will  be  used,  two  No.  8  B.  &  S.  gage  rubber-covered  double  braid  cop- 
per wires  can  be  installed  in  %"  trade  size  rigid  metallic  conduit. 

Main  Entrance  Switch:  For  the  same  reason  that  the  entrance 
should  have  large  size  wires,  the  main  entrance  switch  should  be  of 
large  capacity.     One  without  the  other  is  of  no  value,  and  for  that 
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(MINIMUM  RECOMMENDED) 
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FITTING 


BUILDING 


PPOTECTED   GROUND  WIRE  (FOR 
GROUNDING  NEUTRAL  WIRE  OF 
SERVICE,  SAFETY  SWITCH  ANO 
CONDUIT)  AT  LEAST  NO.  8  B  ft  S 
CAGE  COPPEP  WIRE.  RUN  TO 
WATER  PIPE,  WELL  OR  TO  3/4*  PIPE  . 
DRIVEN  -;€TO-  INTO  GROUND.       . 

NOTE  :-  SOME  COMPANIES  REQUIRE  ^ 
TWO  GROUND  WIRES  ;  ONE  FOR  NEUTRAL 
WIRE ,  ONE  FOR  SWITCH  AND  CONOUtT. 


TYPICAL  60  AMPERE    3  WIPE 
II5/230VOLT  SINGLE    PHASE 
METER    ENTRANCE 

/LOCATE   IN  BASEMFNT\ 
\  IF  PLACED  IN  HOUSE       / 


METER  BOARD 


/    SRikCEFOR  \ 
i         METER      ' 


/ 


COAMPtRE 
I2S/2SO  VOLT, 
UNFUStO  NtUTRAL 
MCTEB  TEST  TVPC 
SAfETY  SWITCH 
Of  MAKC  APPPOVtO 
BY   LK^MTING 
COMRANY 


J 


M 


TO  DISTRIBUTION  BOARD 
AND  FUSE  PANCl. 


Sai 


OO-Aiiiperc,  8  AVIrc  Single  Pliasc  Meter  Kntrnncc. 

reason  the  minimum  size  of  main  entrance  switch  recommended  for  a 
farm  is  a  60  ampere,  125/250  volt,  unfused  neutral  meter  test  type 
safety  switch. 

In  exceptional  cases  where  a  small  entrance  is  installed  as  noted 
above,  a  30  ampere  125  volt,  meter  test  type  safety  switch  can  be  used. 

When  installing  an  entrance  on  the  farm,  care  should  be  exercised 
to  see  that  the  entrance,  including  the  main  entrance  switch  conforms 
to  the  requirements  of  the  electric  service  company. 

Where  it  is  desired  to -take  full  advantage  of  electric  service,  a 
distribution  board  should  be  placed  adjacent  to  the  main  switch. 
Hi  18  consists  of  a  sheet  steel  box  containing  the  60  ampere  fuses  for 
the  feeders  to  the  barn  and  other  out-buildings,  and  a  set  of  fuses  of 
proper  size  to  protect  the  wires  to  the  house  panel  board,  which  can 
be  chosen  m  accordance  with  the  suggestions  that  follow. 

In  addition  a  60  ampere  fused  safety  switch  should  be  installed 
alongside  the  mam  switch  to  control  the  wires  (feeders)  to  the  elec- 


n. 
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NIA 


trie  range.     The  sheet  steel  cabinet  and  two  sets  of  fuses  for  barn 

WiniNO  THR  IfOVRfi! 

,    "'■''•"f  9!;?"'*  ''?"*'  "«'»••''  '■  At  the  distribution  panel  or  fuse 

adin'^tttoutleZnH  ^f"  ''■'''''''  <'''•''"•='•  cireuif  eomircto") 
K?  swiihef  rs  evpSnin  IT'  '^PPtected  by  fuses,  and  sometimes 
ninrn.,fW«  ht    f'^J^'f' "^'^  helow,  It  is  suggested  that  not  more  than 

away  from  the  nanef  "th""'  ''*?  ""'''''  ^^''^'^  ^'^««'t)  leading 
re^rrT^nZbt  of^et^^^^^^ 

^rSs.^-^^^^^^^^^^ 
trical  contractor  be  asked  to  check  the  details  of^he  panels 

following  trble:  '''"'"''  '"^  ''""  '"  «ee«rdance  with  the 


Number    of    circuits    leading 
from  the  panel  board  to  va- 
rious I  arts  of  the  house 


4  Circuits 

4  Circuits 

6  to    8  Circuits 

10  to  12  Circiits 


Size  of  the 
rubber  covered 
copper  wire 


[  Number  of 
wires 
necessary 


No.  8  (B  &  S) 

,  No.  10  (B  &  S) 

No.  8  (B  &  S) 

No.  6  (B  &  S) 


2 
3 
3 

3 


Size  of  the 
Ri^id  Conduit 
m  inches 


H 

inch 

H 

inch 

1 

inch 

l-H 

inch 

r^^me''cS)ZtX^^^^  ^""^  ^'"""=    ^*  '"  recommended  that  not  over 
nine  {If)  oiiMots  bo  nlnred  on  anv  riri»iiif      Qivif^u •  *'  "^*^* 

considered  outlets  for  this  purpose.  "^"""'"^^  *•'  "''* 

No^l2^fB  Tcfr  ^'"""^^^     It  is  urged  that  no  wire  smaller  than 

outlets,  and  lamn  size^  fnr  ^ur^u^^l!^' /It  \      ^^^  *°^  convenience 

menda  ions   arTbTsed   onT  n^r^  ""n  ^^'  ^^"'^    '^^^^  ^""^^  ^«^^'»- 
"..  ^-  nationally   recognized   non-commercial 

Fcedm  mty  iilso  be  nin  with  "knob  and  tube*'  work. 
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hornet  o'i  TJilliue  ^4r  J"''^  and  proved  successful  in  thousands  of 
homes  of  the  United  States  and  Canada  for  the  past  three  or  four 

cen^edttheJo"™'^"     ""'''"'  "^'^^'"^  ^'^"^^^  «^-'«»  --Uy  be 


gAisjat   OLrrLE-r-«  no  <^ 

»»^  IN  li^CONCDUtXOllBH 


OININQ  leooM 


1 


h§ 


P.C 


'Anovc  Fuooe 

nesT  FLCx)ie 

SVMBpL,s 

CEILING  ouTuer 

WALL  BRACKCT"  OUTLET 
OUDLCX  CONVENIENCE  OUTLET 
ONE  WAV  SWITCH 
TMREH  V/AV  SWITCH 
POUR         M  » 

PULU  CHAIN  SOCKET 
SPec\AL  PURPOSE  Otrn-ET 


SECOND  FUOOIB 


uiGMT  NCAja  TUBS  pRci\/ifee  ci?cofr 


^9?iT  .9?^*"^^"^*  Toe^?«jvitNT-  — 


Jpyioe 


Noxc: 


PLACE  h40  MOfec  TMA^g 


NINE,  (•3)00- LETS  ON  OKIC  CM^ANCH    Cl»CUI-r 


FLOOP  PL AHSCOUPTCSV  SEAPS> ROEBUCK  8rCO. 


Typical  Wiring  I^nyoiit  for  the  House. 
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♦MINIMUM  RECOMMENDATIONS 

(To  Assure  Satisfaction, 


Ceiling  Lights 

Side  Lights 

Rooms 

Recommend- 
ed number  and 
proper  size 
of  lamp 

Planned 

number 

and  the 

size  of  lamp 

Recommended 
number  and 
proper  size 
of  lamp 

Planned 
number 
and  the 
size  of  lamp 

V) 

3 

o 

1 

E  i33 

■M 

JV 

*•» 

3 

o 

*■* 

TJ 

3 

o 

6  fc  3 
cd  att 

3 

o 

E  i33 

-J       U3 

A 

Kntrancc 
or  Porches 

1   50  VV 
1-50  VV 

...  _    _   ..    . 

or    1 

1-50  W 

Vestibules 

H 

flower  llall 

1-50  VV 
5  W)  VV 
4  50  VV 

1-100  V^^ 

or   2 
2 
2 

1-40  W 
1-40  W 
i-25  W' 

Living  Room 





Uining  R(K)m 

C 

Kitchen 

1 

1-50  W 

Summer  Kitch 

1-100  VV 

1 

1-50  W 

Upi)er  Mall 

1-40  VV 



or   1 

1-40  W 

Hath  Room 

3-60  VV 
2-60  VV 
2-60  W 
2-60  VV 
1-25  VV 
1-50  VV 

2 

1-40  W 

Hcd  Room  1 

or   2 

1-40  W 

Bed  Room  2 

or    1 

1-60  VV 

Hed  Room  3 

— 

or    1 

1-60  VV 
1-60  W 

Bed  Room  4 

or    1 

Clothes  Closets 

Attic 



E 

Laundry 

1-100  VV 
1-50  VV 

hruit  Cellar 

Water  Closet 

1-40  VV 
1-50  VV 

h  urnace  Cellar 

F 

Garage 

1-60  VV 

A— The  convenience  outlet  recommended  should  be  installed  on  porch  between 

main  house  and  summer  kitchen. 
B— One  3-way  switch  to  be  located  in  lower  hall,  one  3-way  switch  to  be  located  in 

upper-hall— both  controlling  ceiling  light. 
^ — A  special  outlet  is  recommended  for  an  electric  range. 
D— One  3-way  switch  to  be  located  in  upper  hall,  one  3-way  switch  to  be  located  in 

lower  hall— both  to  control  ceiling  light. 
E— Special  circuit  of  not  less  than  No.  12  B  &  S  wire  terminating  in  a  suitable  re- 

ceptacle  for  electrically  heated  ironing  machine. 
F— One  3-way  switch  to  be  located  at  house  and  one  3-way  switch  to  be  located  at 

garage — both  controlling  garage  light. 
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FOR  OUTLETS  AND  LAMP  SIZES 

Convenience  and  Comfort) 


Switch 

One  V\^ay 

Switch 

Three  Way          Convenience 
^              Outlets 

Special 

Outlet 

Recom- 
mended 
numlwr 

Planned 
number 

Recom- 
mended 
number 

Planned 
number 

Recom- 
mended 
number 

Planned 
number 

Recom- 
mended 
number 

Planned 
numl>cr 





1 

•  - 

2 

I 
4 
2 

! 



-   _ 

— — 

2 

1 

2 

2 

I 

__ — 



1 

3 
2 



2 
2 

1 

1 

1 

1 

. 



1 

• 

2 

1 

Notes:     All  convenience  outlets  are  recommended  to  be  installed  with     duplex 
receptacles  mterchaneeable  type  conveniently  located.  ""I'^ca 

The  mam  entrance  should  be  3  wire  No.  6  B  &  S  gage,  enclosed   in    1-W"   rigid 
conduit,  with  a  60-ampere-3  pole  250  volt-main  entrance  switch.  ^ 

It  IS  recommended  that  all  wall  switches  and  convenience  outlets  be  of  the  flush  type 
in  case  of  rooms  having  two  entrances,  the  installation  of  a  three-way  switch  at  each 
entrance  is  highly  recommended. 

•Outlet  recommendation  Uken  from  "Electric  League  of  Pittsburgh"  SUndarda. 
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Wn!l  brackets  are  nsimlly  located  5  feet  above  the  finished  floor  in 
bedrooms  and  514  feet  in  all  other  rooms. 

Convenience  outlets  in  the  kitchen  and  bathroom  should  be  about 
33  inches  above  the  floor.  In  all  other  locations  tliey  are  usually  best 
l)laced  just  above  or  in  the  baseboard. 

Wall  .switches  are  usually  located  four  feet  above  the  finished  floor. 

Switching:  It  should  not  be  necessary  to  stumble  across  a  dark 
room  or  hall  in  order  to  turn  on  a  liffht.  A  switch  should  be  located 
lit  each  door  to  a  room  or  entrance  to  a  hall.  This  means  that  in  some 
cases  such  as  dining  rooms,  upper  and  lower  halls  and  living  rooms 
It  IS  necessary  and  desirable  to  install  what  is  known  in  the  electrical 
Iraile  as  a  .set  of  3-way  switches"  which  afford  control  over  the  same 
light  from  two  .separate  locations. 

An  electrical  ins(allation  is  not  convenient  or  satisfactory  unless 
the  lights  are  properly  switched. 

.  Electric  Range  Circuit:  Where  an  electric  range  is  to  be  installed 
immediately,  or  there  is  likelihood  of  one  being  u.sed  within  a  reason- 
able time,  It  IS  urged  that  three  No.  6  B  &  S  gage  rubber  covered  double 
braid  wires  ml  4"  conxluit  or  in  RX  Cable  be  taken  from  the  main 
switch  or  distribution  panel  to  the  range  location.  This  conduit 
slimild  end  about  six  inches  above  the  floor  in  a  suitable  fitting 

h  Jw"M""i'  '■""^'^  "J  not^over  5500  watt  capacity,  this  feeder  may 
be  three  No.  8  wires  m  1-inch  conduit  or  BX  Cable  provided  the  length 
ot  run  IS  not  over  twenty-five  feet. 

Laundry  .Circuit:  To  provide  for  an  electrically  heated  ironer  in 
tlie  laundry  a  separate  branch  circuit  of  two  No.  12  B  &  S  gage  wires 
should  be  taken  from  the  panel  board  to  a  suitable  location  in  the 
laundry  and  terminated  in  a  convenience  outlet  receptacle. 

Fusing:  Puses  are  the  safety  valves  of  an  electrical  sy.stem.  Un- 
der no  circumstances  should  fuses  larger  than  15  ampere  capacity  be 
placed  on  lighting  or  convenience  outlet  circuits  with  exception  of 
flic  Ifiiiiidry  circuit  where  a  20  ninpeie  fuse  may  be  used. 

To  U.SC  fuses  larger  than  15  amjiere  or  to  substitute  pennies  or 
other  devices  to  replace  the  fuse  is  to  invite  trouble.  If  it  proves 
impossible  to  keep  a  15  ampere  fuse  from  blowing  when  the  lighting 
and  appliance  load  on  that  circuit  apparently  is  not  too  great  for  the 
tiise  It  indicates  a  defective  appliance  or  appliance  cord  or  wiring 
rouble  in  the  circuit  itself.  Small  capacity  fuses  localize  trouble  If 
large  fuses  or  sub.stitutes  are  used  the  main  fuse  will  blow,  thus 
putting  all  the  circuits  out  of  service. 

The  Proper  Use  of  Lamp  Sockets  and  Convenience  Outlets: 

I -amp  sockets  m  fixtures  should,  as  their  name  indicates,  be  ased  for 
lamp  bulbs  and  not  for  connecting  appliances,  portable  lamps,  radio 
sets,  etc.    Duplex  convenience  outlets  are  provided  in  the  well-wired 
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farm  home  for  the  latter,  as  fixtures  usually  are  not  built  either 
mff^Hi?"^  %  ^'"^^'•''"'"y  to  withstand  the  abuse  to  which  they  aJe 
oTfJ  «PPl'fnces  are  plugged  into  the  lamp  socket.  A  dJpfex 
outlet  provides  two  places  for  the  attachment  of  lamps  or  appliaEces 
at  a  cost  only  slightly  greater  than  that  of  the  singl?  outlet 

rn'Ji!!*  '*'''!i.™""  Size  Wire  to  Be  Used :  The  National  Electrical 
Code  specifies  that  no  wire  smaller  than  No.  14  B  &  S  gage  shall  be 
used  for  lighting  or  appliance  branch  circuits.    In  no  case  should    em 

Jrd'ilenr:-"*  'llr'"'  ''  «  "'^'"^  «y«tem  be Tade  w  h  lamp 
sZdfied  in  the  Pn^'!'  M'  r'^.r  °*I'"''  substitutes  for  the  material 
specihed  m  the  Code.    It  should  not  be  necessary  to  bring  extensions 

or  ZrCZZ'T  ""*'''*.r""d  *^^  «"«>•«  room  to  fuMy  floo 
01   tai  I     lamps  m  the  opposite  corner.     Enough  convenience  outlels 

WIRING  THR  BAHK  AND  OTHKR  OVTRUIM>INGS 

Wiring  Method 

Such   parts  of  barns  and   other  outbuildings  as  are  freniiei.Hv 

ZTi  ?'',i^'""''  Yy'  *  *«"^«"''y  *«  moisturrshould  be  wired  J 
rigid  metallic  conduit  to  prevent  premature  deterioration  of  fl,^ 
«ystem  and  to  avoid  trouble  due  to  shSrt  circuits  and  grSuS     Tho  e 

Klr:dSTx"^VaWr*  *°  "^""^^  ^"'"^^  "«^  *'  moisture'm:; 
It  is  recommended  that  riff  id  condnif  nr  *'nY»'  Poi.i    i  j  r 

damage  to  the  wiring  from  cattle,  tools,  etc. 

Sockets  and  Fittings 
Porcelain  or  weatherproof  sockets  should  be  used  in  bams  ns  fh„ 

K ";:?'  co^dirr"  ^'^s^iv^  ^^^-^  pood'^STf  S;  ^..'^s ' 

picsent.    Conduit  and  "BX"  Cable  fittings  shoiihl  be  moistureproof. 

Location  of  Outlets 
Switches  and  convenience  outlets  should  be  placed  as  high  un  on 

t^slnWion^-'*"^'^  "'  'TY  ""^  '^^P*  «^«y  from  livesU" 
runways,  interior  drive  ways  and  other  locations  where  thev  mav  be 

damaged.  All  lighting  outlets  should  be  so  placed  that  cat«e"nnno5 
ea  e'ii"ir"'"-,*  ^'''  "'^"'-  •''  ♦'""  ^'''>'"'  'mpo^sihle  a.s  may  be  Jl^ 
the  fixtures.''    °^  *""■"''  '"''"•"'  '''"'  '^"^^  ^'"'"•d  ^e  placed  over 

Lighting  and  Convenience  Outlet  Circuits 
,    Wire  Size :    No  wire  smaller  than  No.  12  B  &  S  gage  should  be  used 
in  wiring  barns  and  other  outbuildings. 
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Safety  Switch :  It  is  recommended  that  a  fused  safety  switch  be 
placed  at  the  entrance  to  each  barn  or  building  of  any  size  to  take 
out  of  service  all  wires  within  the  building.  If  more  than  one  cir- 
cuit is  required  eacli  circuit  should  be  properly  fused  at  the  switch. 

Location  Switches:  Where  more  than  three  or  four  lights  are  in- 
stalled they  should  be  switched  by  local  switches  in  convenient  groups. 
Three-way  switches  are  just  as  useful  in  the  barn  as  in  the  house. 

Power  Circuits 

Motor  Sizes:  The  *' Table  Showing  The  Right  Size  of  a  Motor  to 
Use"  indicates  motor  sizes  which  are  most  commonly  used  for  various 
power  operations  about  the  farm. 

Wiring  for  Permanently  Located  Motors:  The  table  entitled 
''Wiring  Data  for  Single  Phase  Motors'*  indicates  the  proper  size  of 
wire,  the  proper  size  of  fuse  and  of  safety  switch  to  use  with  motors 
of  various  sizes. 

Power  Outlets  for  Portable  Motors:  Portable  motors  of  115  volts 
rating  up  to  and  including  14,  horse  power  may  be  plugged  into  the 
nearest  convenience  outlet. 

For  230  volts,  single  phase  motors  up  to  3  II.  P.  capacity,  provide 
a  2-wire,  30  ampere,  230  volt  weather-proof  type  plug  receptacle. 
The  wiring  to  this  receptacle  should  be  2  No.  8  B  &  S  gage  wires  in  %" 
rigid  conduit  or  in  BX  Cable  depending  on  the  location.  It  should 
be  protected  by  a  30  ampere  switch. 

For  5  II.  P.  single  ])hasc,  230  volt  motors  furnish  2-wire,  60  am- 
pere, 230  volt  weatherproof  type  plug  receptacle.  The  wiring  should 
consist  of  2  No.  6  B  &  S  gage  rubber  covered  wires  in  1"  conduit  or 
BX  Cable  depending  on  the  location.  It  should  be  protected  by  a 
GO  am|)cre  switch,  properly  fused. 


AViniNG  THR  nAUNYAIlD  AND  GROUNDS 

All  wire  installed  out  of  doors  and  not  in.  conduit  should  be  pro- 
tected by  insulation  known  as  "weatherproof.**  Rubber  insulation 
will  not  stand  up  under  the  elements  and  for  this  reason  should  never 
be  used  out  of  doors  unless  protected  by  rigid  metallic  conduit.  *  *  BX  * ' 
Cable  should  not  be  used  out-of-doors. 

For  mechanical  strength  to  withstand  wind,  snow  and  sleet,  no  wire 
smaller  than  No.  8  B  &  S  gage  should  be  used  out  of  doors,  even 
though  this  size  may  not  be  necessary  for  current  carrying  capacity. 
Where  the  load  to  be  carried  is  greater  than  the  capacity  of  No.  8  as 
shown  in  the  table,  larger  size  wire  should  be  used. 

The  wires  in  the  center  of  a  span  between  supports  should  never  be 
closer  than  10  feet  to  the  ground.  Over  driveways,  private  roads,  in 
the  barnyard  where  teams  may  be  driven,  etc.,  wires  in  the  open 
should  not  be  closer  than  15  Feet  to  the  ground.    For  road  crossings 
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where  large  loads  of  hay  or  grain  will  be  hauled  the  height  of  the 
wire  should  be  sufficient  to  leave  ample  clearance  above  a  man  stand- 
ing on  top  of  the  load. 

Chestnut  poles  about  20  or  25  feet  in  length  can  be  set  and  pole 
brackets  used  for  supporting  wires  in  the  farm  yard.  WJicre  ^vircs 
enter  a  building  they  can  be  sup[)orted  on  racks  or  house  brackets,  or 
may  be  tied  to  a  glass  or  porcelain  insulator  mounted  on  a  **wood 
polepin"  attached  to  the  side  of  the  building 


WIPING  AND  LIQHTING   THE  GENERAL  PURPOSE   BARN 


»-ioTc: 

"TWRCe  WAV  %WITCMll 


COAt^R  •*^^rTV  ftWITCM 


TWRCB  WAV  %WITCMlMa  iS  HOTT 


wi»c«  r«OM  Mov/se  3  mo  « 

MINIMUM  n«CDMM«NOeO 


OUTLCT   ^0«C. 


tOCATE    OUTCET  FOR  rtED  GIClNDCe 
AT   COfJVCMICfiT  UOC/>H  ION 


^YMffKH.^  *. 


cc:ii_tfsj<j(  otrruET 

»»ACKeT  »• 

ONE  WAV  SWITCH 

TMiece  WAY     •' 


NOTE.-. 


AT*A»-CTV     ^WirCH 


FLOO*  Px^ht- cojmrt^r*  »OA>tMeucfc  fco 


Wires  can  be  brouglit  into  a  building  through  separate  porcelain 
tubes  which  should  be  installed  slanting  down  toward  the  outside  or 
may  be  brought  in  in  rigid  conduit.  If  conduit  is  used  all  wires  of 
the  same  circuit  must  be  carried  through  the  wall  in  one  conduit. 

All  light  sockets  installed  out  doors  for  yard  lighting  should  be 
of  weatherproof  type  rather  than  the  ordinary  brass  shell  socket  as 
19  used  in  interior  house  wiring.    Fittings  should  be  moisturer)roof. 

RECOMMENDATIONS  FOR  lilGHTING  BARN  AND  OTHER 

OUTBUILDINGS 

Definite  recommendations  for  lighting  the  barn  and  other  buildings 
such  as  those  shown  for  the  farm  house,  are  difficult  to  tabulate  be- 
cause of  the  wide  variation  in  construction  and  use.  The  wiring 
plans  and  the  notes  on  proper  lighting  given  here  should  help  ma- 
terially in  laying  out  the  electrical  system  for  such  building.s. 
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Yard  Lighting :  Where  the  lighting  unit  can  be  suspended  from  a 
bracket  arm  mounted  on  a  convenient  pole  or  on  the  corner  of  a 
house  or  barn,  the  RLM  reflector  (the  Reflector  and  Lamp  Manufac- 
turer's standard)  with  100- watt  or  150- watt  lamp  is  recommended. 
In  some  locations  angle  reflectors  can  be  used  effectively  to  flood  light 
an  area  from  the  side  of  a  building.  For  best  results  all  yard  lights 
should  be  mounted  at  least  15  feet  or  higher. 

The  system  may  be  connected  so  that  a  single  switch  in  the  house 
will  turn  on  all  the  yard  lights.  In  truck  gardens,  orchards,  vine- 
yards,  poultry  houses,  etc.,  it  is  sometimes  desirable  to  install  a  few 
lights  connected  to  this  same  circuit  as  a  protection  against  thieves. 

Dairy  Barn :  A  recommended  installation  for  the  dairy  barn  con- 
sists of  a  row  of  RLM  reflectors  over  each  feeding  and  cleaning  alley. 


LIGHTING  &  WIRING  THE  MILK  HOUSE 


OUTLET  FOQ  RCPQiaeDATOO  WMtT. 
MAV  Be  CONVENIENCC  OOTLCT.I^ 
MOTOP  IS  NOT  OVER    V4  M.P. 


,  .-8PINQ  WlQCS  TMPU  WALL  IN  RlG»0 
CONDUIT  OR  OOOCCUAIN  TUStS. 
2-»IO    Bt*    QAQE  MINIMUM 

IN5TAUI.  z  s*T»  or  ru»es-,  one  i^or 

REFRlQePATOi?;  ONE  POR  UIQHTS  At40 
9EPARAT0P. 


SWITCH  HHO  OUTUET 
POR  SenARATQR 


SYMBCX-S 

D  CeiUNCi  LIGHTINQ  ouTurr 

-0     DUPl-E/  CONVENieNCE  RECCPTACUC 

^    0»<E  WAV  SWITCH 
« 

-        •  •  -         ft  OUPUCK 

CONVENieNCE  RCCEPTACLC 

•  MOnnOR  RECEPTACUe 


vvjOor puan  aoaptco  prom  us  oe^r. 

OPM)RICUl.Tua«  PARMER'S  BUUCETIN 
NO.  ICI4 


Lighting  and  Wiring  tlie  Milk  House. 

with  100-watt  inside-frosted  lamps.    The  distance  between  reflectors 
should  equal  1^  to  2  times  their  height  above  the  floor.    The  reflec- 
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tors  should  be  mounted  as  close  to  the  ceiling  as  is  practicable  and 
those  over  cleaning  alleys  should  be  staggered  with  those  over  the 
feeding  alleys. 

Milk  House:  Tlie  small  cooling  and  separator  house  with  low  ceil- 
ing requires  but  a  single  lOO^watt  inside-frosted  lamp  mounted  at 
the  center  of  the  ceiling.  Where  they  are  only  rafters  above,  a  re- 
flector should  in  every  case  be  added.  Even  with  a  smooth  light-col- 
ored ceiling  a  reflector  improved  the  illumination. 

In  the  bottling  room  of  the  retail  dairy,  ample  light  is  needed  so 
that  the  work  may  be  done  efficiently  and  thoroughly.     Cleanliness 
here  is  essential   and  this  is  furthered  by  more  light.    Good  results 
nre  obtained  with  RLM  reflectors  and  100-watt  inside-frosted  lamps 
mounted  close  to  the  ceiling  and  spaced  about  10  feet  apart  each  way! 

Silo  and  Chute :    A  60-watt  or  100-watt  inside  frosted  lamp  should 
b<'  mounted  m  an  KLM  or  angle  reflector  near  the  top  of  the  silo 
over  the  chute  or  space  bctweeni  silo  and  barn,  and  so  located  that  it 
will  direct  some  light  within  the  silo  through  the  open  doors 


Silo  liiglKing. 


HolVff  Ve'>t'°&  "nit  is  mounted  on  a  reel,  so  that  it  may  be  pulled 

thi^T,!lr  ™^!'"^,  consists  of  placing  lamps  in  angle  reflectors  in 

Th.lfll;/.''^"'"^/''''"/''""^*  *'°  ^""*  "P**^  vertically  opposite  doors 
The  reflectors  are  turned  to  throw  the  light  into  the  interior  of  the  silo 
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Barn  Lighting:  A  suggestion  for  the  lighting  of  typical  high- 
roofed  barns  and  hay  mows,  where  the  chief  requisite  is  the  ability 
to  move  about  in  safety  and  comfort,  is  the  use  of  100-watt  inside- 
frosted  lamps  in  angle  reflectors  or  dome  reflectors  set  at  an  angle 
mounted  fairly  high  on  central  posts  or  tiebeams,  or  over  the  door' 
and  directing  the  light  into  the  bays.  ' 

Where  stalls  are  located  on  both  sides  of  a  central  aisle,  sufficient 
bght  IS  obtained  from  60-watt  or  100-watt  inside  frosted  lamps  in 
reflectors  mounted  along  the  center  of  the  passageway  and  as  near 
the  ceiling  as  is  practicable.  With  this  high  mounting  the  maximum 
amount  of  light  is  directed  to  either  side.  One  reflector  should  be 
mounted  on  the  partition  line  between  every  other  pair  of  opposite 
stalls ;  with  this  arrangement  each  unit  provides  light  for  four  stalls 


RLM  Standard  DoMtRtiiecToi;Sr  >v 


.'  '.- -C  »^  .' 


FLAfCONcRtaKTOR 


■»J«  -■•  - . 

/Angle 
Reflector 


TjT)lcal  Steel  Reflectors 


It  IS  suggested  that  a  25-watt  inside-frosted  lamp  be  mounted,  out 
of  reach  of  the  horses  head,  on  the  wall  or  on  a  joist  between  each 
two  stalls.  These  lamps  should  be  on  individual  switches,  to  be  used 
only  when  needed.  They  will  be  found  to  be  very  handy  when  work- 
ing in  the  stalls. 
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For  a  box  stall,  a  50-watt  lamp  in  an  RLM  or  a  shallow  reflector, 
mounted  close  to  the  ceiling  in  the  center,  is  ordinarily  sufficient. 
The  switch  should  preferably  be  located  outside  the  stall  door. 

A  25-watt  lamp  mounted  on  the  wall  high  above  the  floor  provides 
sufficient  light  for  the  small  grain  room.  The  switch  should  be  in  a 
convenient  place,  such  as  just  outside  the  door. 


The  Iii8€  It  shows  thnt  witliout  reflectors,  the  llfchtliig  is  uneven  and  dimly 

llf^litcd  bnrn  results. 

Poultry  House:  For  egg  production  the  general  illumination  of 
the  poultry  house  is  as  important  as  the  illumination  on  the  floor  If 
the  perches  are  dark  the  birds  will  not  come  down  to  feed,  and  if  only 
a  small  area  of  the  floor  is  lighted  they  will  crowd  together  within  the 
lighted  space.  Hence  reflectors  that  have  a  widespread  distribution 
of  light  should  be  used.  RLM  reflectors  are  recommended,  with  flat 
porcelain-enameled  steel  units  as  second  choice.  The  use  of  reflectors 
reduces  materially  the  lamp  wattage  required. 

One  50-watt  inside-frosted  lamp  in  an  RLM  Dome  or  flat  reflector 


Rural  Electrification  In  Pennsylvania 


4f 


WIRINC3  AND  UQHTINC5 
THE  POULTPY  HOUSE  AND  GPANARV 


BE  ?»U»C   -rUATT 


fOSVEfe    OUTUEIT 

^   CAN  »e  uoc/sreo 

0  A»  DCS! 


rWAl.1.  KNQLEL  eCFLCCTOR  OUTLCT 
ONE  WAY  SWITCH 


woxt  •. 


. 


FLOOP  P>LANS  '  COURTESV  SEAgS«  ROEBUCK  ^  CO.  | 
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For  a  box  stall,  a  50-watt  lamp  in  an  RLM  or  a  shallow  reflector, 
mounted  close  to  the  ceiling  in  the  center,  is  ordinarily  sufficient. 
The  switch  should  preferably   be  located  outside  the  stall  door. 

A  2r)-watt  lamp  mounted  on  the  wall  high  above  the  floor  provides 
sufficient  light  for  the  small  grain  room.  The  switch  should  be  in  a 
convenient  place,  such  as  just  outside  the  door. 


The  liisoit  shows  (Tint  without  rrflrrtors,  tho  Ufrhiiug  is  uneven  and  dimly 

lighted  bnrn  results. 

Poultry  House:  For  egg  production  the  general  illumination  of 
the  poultry  house  is  as  important  as  the  illumination  on  the  floor  If 
the  porches  are  dark  the  birds  will  not  come  down  to  feed,  and  if  only 
a  small  area  of  the  floor  is  lighted  they  will  crowd  together  within  the 
lighted  space.  Hence  reflectors  that  have  a  widespread  distribution 
of  light  should  be  used.  RLM  reflectors  are  recommended,  with  flat 
porcelain-enameled  steel  units  as  second  choice.  The  use  of  reflectors 
reduces  materially  the  lamp  wattage  required. 

One  50.watt  inside-frosted  lamp  in  an  RLM  Dome  or  flat  reflector 
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WIRlNGi   AND  lighting; 
THE  POULTPY  HOUSE  AND  GPANAPV 


POULT »ev    mouse: 


0 

0 


WELL    I  K^HTtD 


POWEire    OUTUEIT 
St     CAN  &e  UOCA^TEO 


£(•-  cciLiKja  ouTLtrr 

rWAL-V.  ^.NQLE.  ecrLECTOIS  OUTLET 
ONE  VS/AY  SWITCH 
TMieCC  WAVY         »• 


NOTE.  : 


IF^OUILp»KJC3i&  ARC.    SR^SAVED 


•eCQULAieLV,   U3t  fSKailO   C0^40UIT, 

crrHEiewi^t  »V^" 


FLOOP  PLANS  -  COURTESV  SEARS,  ROEBUCK  5  CO. 


INTENTIONAL  2ND  EXPOSURE 


so 
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mounted  near  the  ceiling  on  a  line  midway  between  the  front  of  the 
house  and  thefront  of  the  dropping  boards  should  be  provided  for 
about  every  200  square  feet  of  floor  area. 

Farm  Shop :    Ample  lighting  in  the  farm  shop  makes  repair  work 
at  night  possible  and  convenient;  it  becomes  unnecessary  for  the 
farmer  to  break  into  his  day  for  the  many  minor  repairs.    To  facili- 
atc  work  there  should  be  freedom  from  heavy  shadows.    This  is  ob- 
tained by  tJ.c  use  of  more  than  one  light  source.    Excellent  results  wiU 

nfnni  !Ji°in  ^T  J^^^^^^fto'-s  ^th  100-watt  inside  frosted  lamps 
mounted  10  feet  above  the  floor  and  spaced  about  10  feet  apart  each 
way.  One  of  those  units  should  be  hung  directly  over  the  bench,  or 
two  If  the  bench  IS  long.  An  extension  cord  with  wire  guard  to  pro- 
tect the  lamp,  will  be  found  useful  for  working  about  machinery. 

SOMR  ITKMS  TO  SPECIFY  IN  LETTING  A  WIRING  CONTRACT 

The  electrical  specifications  covering  the  wiring  contract  should 
provide  for  the  following  important  items  and  should  be  in  writing. 

1.  That  all  wiring  should  be  installed  in  accordance  with  the  pro- 
visions of  the  lat^est  edition  of  the  Natipnal  Electrical  Code  of  the 
National  Board  of  Fire  Underwriters. 

bv  ?i;„  7i^f  ''"^^.  ^^^  r""^^  "^.'""^  ^"'^  *h«  fi^t««  wiring  be  inspected 
bj  the  Undciwritcrs  Association  having  jurisdiction.  Application  for 
such  inspection  should  be  made  by  the  contractor  who  will  secure  a 
certificate  of  approval  from  the  inspecting  body.  This  to  be  given  to 
the  owner.  ° 

«i.nL  ?'"'.  *'"'  •«'''',"  ^''"^''^'  entrance  wires,  and  entrance  conduit 
should  be  of  specified  size  and  capacity. 

f»„.L  Ti""   *^^  ilistribution   panel   make   provision  for  the   barn 
tecUcr,  the  range  circuit  and  the  house  panel  board  and  that  the 
switches  and  fuses  of  this  distribution  panel  be  of  a  specified  size 
5.    That,  the  house  panel  board  contain  a  specific  number  of 

z^:^  JfTeciKr  ^ '-'-  *^  ''^  -"^^  brdTJi%hl 

OHtbuildTngs!"""*""  ^""^  '■"'  ^"^  ""''""  *''  *"  '■""  *^  *^«  ^^••"  «°d  other 

10  n*'?!!''^"'''*  •'=''*''"'*  T^«  ^'^  f""-  interior  work ;  usually  No. 
No  8  R  V ^^  niinimum  and  for  exterior  work  (not  in  rigid  conduit) 
i>o.  n  jt.  &  b.  gage  minimum. 

8.    The  location  and  size  of  each  motor  or  other  power  outlet. 

y.  A  schedule  of  ceiling  and  wall  lighting  outlets  switch  and 
convenience  outlets  for  all  buildings  to  be  ^red  If  compete  wirW 
omfJtV"'""''""^  specifications,   the   above   schedule   may   be 

10     The  wiring  method— whether  Knob  and  Tube  BX  Cable  RiiriH 
Conduit,  Non-Metallic  Sheathed  Cable,  or  combinations  of  the  above 


RuBAL  Electrification  In  Pennsylvania 


51 


11.  All  wire  used  indoors  to  be  rubber  covered;  all  wire  used  out- 
doors to  be  weatherproof  insulation  unless  installed  in  rigid  conduit. 

12.  Rigid  conduit  used  in  dry  locations  indoors  is  to  be  black 
enameled.  If  used  in  a  damp  location  or  outdoors  it  is  to  be  galvanized 
or  sherardized. 


SAFETY  DOES  NOT  MEAN  ADEQUACY 

Electricity,  when  provided  for  with  proper  wiring,  switches,  fuses 
and  other  safety  appliances  is  one  of  the  safest  and  most  fool-proof 
servants  at  the  farmer's  disposal.  It  is  only  wlien  abused  that  it 
loses  this  characteristic.  As  a  standard  of  installation  from  a  safety 
standpoint,  the  industry  has  prepared  the  National  Electrical  Code  of 
the  National  Board  of  Fire  Underwriters.  This  set  of  rules,  based  on 
safety  standards  and  not  on  standards  of  good  lighting  practice,  which 
are  much  higher,  specifies  the  various  methods  of  wiring  which  may 
m  general  be  employed  and  is  a  rule  for  the  installation  of  wiring 
and  equipment. 

To  assure  the  user  of  the  safety  of  his  installation,  the  Fire  Under- 
writers  maintain  inspection  bureaus.  The  inspector's  approval  which 
should  be  obtained  on  every  electrical  installation,  and  which  most 
electric  lighting  companies  require  before  furnishing  service,  stamps 
the  wiring  system  as  having  passed  the  minimum  requirements  con- 
sistent  with  safety  as  specified  by  the  National  Electrical  Code  It 
also  means  that  the  materials  used  have  been  approved  by  the  Labora- 
tories, maintained  by  the  National  Board  of  Fire  Underwriters  since 
the  inspecting  bodies  recognize  only  such  materials.  Application  for 
inspection  is  made  by  the  electrical  contractor  who  then  receives  from 
the  inspecting  body  a  certificate  of  approval  which  becomes  the  prop- 
erty of  tlie  farmer  having  the  work  done. 

All  wiring  should  be  installed  in  accordance  with  the  provisions 

A  .linif  ^^'^'^"^  ^^  ^^^  National  Electrical  Code,    Present  Code  is 
dated  1^25 ;  next  edition  probably  will  be  released  in  1929. 

It  should  be  borne  in  mind  that  the  inspector's  approval  does  not 
mean  that  the  system  is  complete  and  adequate  to  light  the  buildings 
and  to  provide  for  the  many  labor  and  time  saving  devices  developed 
for  farm  use.  Nor  does  this  approval  mean  that  it  will  be  an  econ- 
omical  system  from  an  operating  standpoint.  In  most  cases,  standards 
higher  than  the  Code  are  necessary. 

To  prevent  disappointment  and  dissatisfaction,  some  suggestions 
regarding  proper  wiring  from  the  use  standpoint  are  made  in  the 
foregoing  paragraphs.  They  are  minimum  operating  standards 
based  on  experience,  and  are  in  accordance  with  the  National  Elec^ 
tncal  Code,  It  will  save  future  needless  inconvenience  and  addi- 
tional  expense  if  contracts  for  farm  electrical  work  include  the  ap- 
propriate requirements  as  given. 
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ALLOWABIvE  CURUENT-CARRYINO  CAPACITIES  OF  COPPER  WIRE* 

Table  sliowing  allowable  current — carrying  capacities  of  various 
sizes  of  copper  wire  used  in  farm  wiring: — 


Size  of 
Wire  in 
B  &  S 
Gage 


Current-Carrying  Capacity  in  Amperes 
Rubber  Weather- 

Covered  Proof 

Wire  Wire 


14 

12 

10 

8 

« 

i 

9 

S 

1 

0 

00 

000 

0000 


15 

20 

25 

35 

50 

70 

80 

90 

100 

125 

150 

175 

225 


50 
70 
90 
100 
125 
150 
200 
225 
275 
325 


WIRING  DATA  FOR  SINGLE-PHASE  MOTORSf 


Motor 

Rating    in 

Horse 

I'owcr 


Avcmge 
Full  lead 
in  Am- 
peres 


1/6** 

H 


H 


H 
1 

2 
3 

5 


3.34 

4.8 

7.0 


3.75 

4.7 

5.5 

7.6 

10.0 

14.0 

23.0 


Circuit  Wire 
Size,  B  &  S 
Gage  "Rub- 
ber covered" 


Fuses    for 

Running 

Protection 

in  Ampere 


110  Volt  Motors 


14 
14 
12 


10 
10 
10 


220  Volt  Motors 


14 
14 
14 
12 
10 
8 
6 


Safety  Switch  Size 
if  Separate  Circuit 
installed 


IS 


30 
30 
30 


5 

30 

8 

30 

10 

30 

15 

JO 

20 

30 

25 

30 

40 

60 

Remarks 


Motors  H  H.  P. 
and  larger  prefer- 
ably should  be  pro- 
tected by  motor 
starting  switches  e- 
quipped  with  in- 
verse time  protec- 
tive cutouts  or  over 
load   relays 


"From  1026  Edition  National  Electrical  Code. 

tDaU  for  thii  tabic  taken  from:  "Wiring  Data  for  Motors."  Trumbull  Electric  Mf^.  Oo 
••Can  be  connected  to  convenience  outflct,  If  balance  of  load  on  circuit  is  not  too  heavy. 
•Hie  wire  and  fuse  aizes  given  above  are  recommended  for  general  practice 
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PART  IV 

AIDS  AVAILABLE  TO  THE  PENNSYLVANIA  FARMER  FOR 

RURAL  ELECTRIFICATION 

When  electric  service  becomes  available  the  rural  consumer  is  faced 
by  many  new  problems  as  to  the  wirin<?  system  to  be  installed,  the 
many  applications  of  electricity  that  can  be  made,  the  results  that 
may  be  expected  and  the  appliances  best  suited  to  the  work  to  be 
done.  The  following:  sources  of  assistance  or  information  are  sug- 
gested as  an  aid  in  solving  the  problems  that  will  be  met. 

The  Electric  Company 

Electric  companies  have,  as  a  part  of  their  work— furnishing  elec- 
tric service,  found  it  necessary  to  render  certain  services  in  order  to 
bring  about  the  most  efficient  use  of  their  product.    They  have,  there- 


.•  i'i^^-- 


i»   ««  K  I  1*111  ■»<' 


Jliiriil  l<]h^*(rir  Service  Deiiioii.slnilioii  Truck 

fore,  a  force  of  skilled  employes  cpialified  by  traiuiug  and  experience 
to  assist  the  customers  in  the  laying  out  of  a  wiring  system  and  de- 
termining the  materials  to  be  used,  to  advise  as  to  the  size  of  motors 
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ALLOAVABLE  CURIIENT-CARRYING  CAPACITIES  OF  COPPEH  AVIRE* 

Table  sJiowinfr  allowable  current — carrying  capacities  of  various 
sizes  of  copper  wire  used  in  farm  wiring:— 


Size  of 

Current-Carrying  Capacity  in  Amperes 

Wire  in 

Rubber                                           Weather- 

R  i^  S 

Covered                                               Proof 

Gn?:e 

Wire                                                    Wire 

14 

15 

12 

20 

10 

25 

8 

35                                              50 

6 

50                                             70 

4 

70                                             90 

.T 

HO                                           100 

2 

90                                           125 

1 

100                                           150 

0 

125                                          200 

00 

150                                          225 

000 

175                                           275 

0000 

225 

325 
ORSt 

AVIRING  DATA  FOR  SINGLE-PHASE  ]\IOT( 

Motor 

Average 

Circuit  Wire 

Fuses    for 

Safety  Switch  Size 

Rating    in 

1'  ull  lead 

Size,  B  &  S 

Riuining 

if  Separate  Circuit 

Remarks 

Horse 

in  Am- 

Gage "Rub- 

rVotcction 

is  installed 

Power 

peres 

ber  covered" 

in  Ampere 

• 

110  Volt  Motors 

• 

1/6** 

3.34 

14 

10 

30 

y4** 

4.8 

14 

10 

30 

H 

7.0 

12 

10 

30 

220  Volt  Motors 

}'2 

3.75 

14 

5 

30 

Motors    H    H.    P. 

H 

4.7 

14 

8 

30 

and    larger    prefer- 

1 

5.5 

14 

4    ^ 

10 

30 

ably  should  be  pro- 

I'H 

7.6 

12 

15 

30 

tected     by     motor 

2 

10.0 

10 

4% 

20 

30 

starting  switches  e- 

3 

14.0 

8 

25 

30 

quipped     with     in- 

5 

23.0 

6 

40 

60 

verse   time   protec- 
tive cutouts  or  over 
load   relays 

•From  1926  Edition  National  Electrical  Code. 

tDaU  for  this  tabic  taken  from:  "Wiring:  Data  for  Motors."  Trumbull  Electric  lUg  Co 
•Can  be  connected  to  convenience  outlet,  If  balance  of  load  on  circuit  is  not  too  heavy.' 
Tne  wire  and  fuse  sizes  given  above  are  recommended  for  general  practice 
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PART  IV 

AIDS  AVAILABLE  TO  THE  PENNSYLVANIA  FARMER  FOR 

RURAL  ELECTRIFICATION 

Wlien  electric  service  becomes  available  tlie  rural  consumer  is  faced 
by  many  new  ])roblems  as  to  the  wirinjj:  system  to  be  installed,  Ibe 
many  api)lications  of  electricity  tbat  can  be  made,  tlie  results  tliat 
may  be  expected  and  tbe  appliances  best  suited  to  tbe  work  to  be 
done.  Tbe  followinpr  sources  of  assistance  or  information  are  sufr, 
gested  as  an  aid  in  solving  the  problems  that  will  be  met. 

The  Electric  Conipaiiy 

Electric  companies  have,  as  a  j)art  of  their  work—furnishing  elec- 
tric service,  found  it  necessary  to  render  certain  services  in  order  to 
bring  about  the  most  efncient  use  of  tlieir  i)roduct.    Tliey  have,  there- 


■i''  -i" 


iV';:^-'^Mv^-; 


Rural   Kh^rlrie  Srivlrr  Ih^iiioiishaHoii  Truck 

fore,  a  force  of  skilled  employes  cpialified  by  trniiiing  and  experieiuM* 
to  assist  the  customers  in  the  laying  out  of  a  wiring  system  and  de- 
termining the  materials  to  be  used,  to  advise  as  to  tlie  size  of  motors 
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Srj/r  '^''^^'■^"t  operations  and  ro  render  assistance  in  the  adap- 
hn  L    f         eqmpment  to  these  motors  and  finally  to  demonstrate 
me  use  or  appliances. 

Some  of  the  Inrgcr  electric  companies  have  provided  Rural  Electric 

£;Sldrd"f  "rm  ""  7'"'"  ^'"*  "^'^  f""^'  ^''"•PP^d  -'*h  the  late 
•enretn  at ivl  on     «Pl''''''"r«,«°  arranged  that  the  electric  company 
ipiJrafion  ^""  ""    demonstrations  of  the  equipment  in 

The  roniisylvniiin  SliUe   CoIIoko 

As  the  Slate  educational  institution  entrusted  with  the  dutv  of  o«r 
ry mg  out  the  State  and  Federal  Government 's  program  of  research 

et;?n:;iv.n h*"  St'nTo  r  T  ""'  ''  '•'^'•'"^"'""'  ^^  --hanraHs! 
me  i(nns3Manm  btate  College  is  in  a  position  to  render  service  in 

connection  M'llh  the  problems  of  rural  electrification.  The  cloctri^ 
eompanies  have  offered  to  cooperate  to  the  fullest  extent  with  the 
College  by  making  the  .service  of  their  engineers  available  and  in 
pioviding  and  operating  any  equipment  needed  for  research  proiects 
or  demonstrations.  The  Agricultural  K.xtension  representative  whose 
"fl-ce  IS  af  the  (V.uuty  Seat,  can  be  of  assistance  to  anv  commun  tv Tn 
arranging  for  educational  demonstrations  and  meeting  ""'*^  '" 
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SOURCES  OP  PUBLISHED  INFORMATION 

^'"^  Co"''];i^UburgS*''''"''  "'  rrcspcrlty-Westlnghouse  Electric  &  Mfg. 

The  New  Farm   Hclp-Westlnghouse    Electric   &    Mfg.    Co.,    Pittsburgh. 

?r.?r  M       i"f,         'r"^^"""^''""'^   ^^^"^'^'^   *   ^'^-   C«'    Pittsburgh. 
New  York    *  '■''  ""''  '"  ""'  Wcck-Graybar  Eectrlc  Company 

'^'"'"ourl!*  *'"'''  *"  0,ln,I_WaBner  Electric  Corporation,  St.  Louis.  Mlss- 

Llghdng  tlic  Homo— Westlnghouse  Lamp  Company,  New  York 
Residence  Lighting— Westlnghouse  Lamp  Company,  New"  York 
Electric  Light  on  the  Farm— Edison  Lamp  Works,  Harrison,  N.  J 
Farm  Lighting — National  Lamp  Works,  Cleveland,  Ohio 
^'**  Yor^'   ^"''"  "'"''^— <5«'>«''»'   Electric   Company,   Schenectady.    New 

Wiring  Systems— General  Electric  Company,  Bridgeport,  Conn 
Portn^>^e^Fnrm   Motors— General    Electric    Company.    Schenectady.    New 

Electricity  on  tlie  Farm — Farm  Light  &  Power  Company,  New  York 
Electricity  on  New  England  Farms— Bui.  No.  228  New  Hampshire  Agri- 
cultural Experiment  Station,  Durham,  New  Hampshire. 
Turn  on  the  Light— Clr.  No  1G3  University  of  Wisconsin,  Madison    Wis 

''*'*  h!1!1  "^^'r/'"''''!''  ""  J"'"'*— Bui.  No.  10  Michigan  Engr.  Expr.  Sta- 
tion, East  Lansing,  Mich. 

Mannro  and  Electric  Hotbeds— Bui.  No.  219  State  College  ot  Washington. 
Pullman,  Washington. 

ElectHclty  for  Imllaim  Fainis— Cir.  No.  127  Purdue  University,  Lafayette. 

Turn  on  the  Switch— Clr.  No.  134  Purdue  University,  Lafayette.  Ind. 
Present  Status  of  Kuial  Eleclrlllcatlon  in  Kansas— Bui.  No.   16   Kansas 
Agr.  College.  Manhattan,  Kans. 

Dairy  Cold  Rooms  with  Klrrlrie  Refrigeration— New  Hampshire  Agr    Exn 
Station.  Durham.  New  Hampshire.  * 

Silo  Pilling  with  a  5  H.  P.  Motor— New  York  State  College.  Ithaca.  N.  Y. 
Stationary  Spray  Plants  in  California — Bui.  No.  405   University  of  Cali- 
fornia. Berkeley.  Cal. 

Progress  Report  of  Light  Traps  f<»r  Insect  Control — Empire  State  Gas  & 
Electric  Asso.,  Grand  Central  Terminal,  N.  Y. 

Artifklal  Illumination  of  Poultry   Houses   for  Winter  Ege  Production- 
New  York  State  College.  Ithaca.  N.  Y. 

Electric   Water   Heater   for   Poultry— Cir.   No.    81    Oregon   Agr.    College. 
Corvallis.  Oregon.  **  ' 

Electric  Brooding— Bui.  No.  4  41   University  of  California.  Berkeley.  Cal. 

The  National  Committee  on  the  Relation  of  Electricity  to  Acrri- 
culture  58  East  Washington  Street,  Chicago,  111.,  is  in  touch  with 
developments  throughout  the  United  States,  and  issues  valuable  pub- 


